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Python @i 7y 5. DREEIRIARRERRE S . EA WG m R R, B i B AU Ik R B
. Python BUHERYRIAFIB R AUE], SO H AR, (e RDE2 Euf AL HorE -, #5
(ETAFI-bResst e o e P R AR 5

{3158 T DA £ 1 EL 96 2 H 6 Python P14 I (hutps/www.python.ore/) BUEH5 K F-& 1T Python 13825 A1
WERRSCN, RIS AR AT, IR, T UKL ). 55 4h, Python ErABULELH T 3
% 4 HL S 2955 =7 Python 4L, PSRBT HL . DARMIONIIISCPE, A BRIIGEITA , TAEEA8 F A
B 35T L 4L

A C i C+ (MR B CRFIRREE S ), W LAMRZE S e Python B 25 [EHT 92 6 b =X S kAL (ED,
[lE, 3R] o B () R i i AR =XR(E], Python i A EE)H 458 78 FH A TET#E 5 (extension language).

E OB S T Python 557 LRSI EAME S K IRE. BT EEIZ S0, B Python H 2k 5 A2 =X Hu i i
A B ERE . EARE R, WA ERE Dy, WEE S EA B S Hog ik .

T iR Python AEUEY (A FIBLAH IR, 55 2(F) library-index. 7 reference-index 1, fRA] PA£Z%] Python 35
HEIERMER. M C o C++ B IEMELF (extensions) (K5 #, #5(EJ#] extending-index FI c-api-index . Ut
Ah, THTHE L EEFRE] H IR AL Python 253,

EHBSES, RGBS WG, BE, WATRENHSE N6, Bunftz, FMpE LR
JBAES TR Python H e (EAF— SR AYARLE T RE, #BIAR 1A% Python 5 F MO (LBLEAR . WESCHURE, VRMFA RE
JIEIFE AN 5T Python BLAH SR, BMLFitE— B4 library-index iKY Python b AL A TEAS .

#rE k. HIH B EAT AR -
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CHAPTER 1

% B Rk

IRARACHAERE NS B TAF, ARt B S AR R e g B (k. BRI, (RerfirER L el RE
FHIEI I IO, B2 A (e A B i i 42 R B — TR B . O T REAR AR ST 1 B S/ N R R, —
=M GUI AR, sl—fE/NESk.

R AR — RCE R BB, (R T BRI C/C+/Java B, [EERAS- TR RS, M. B,
PEARRIRAEANS ;A A REARIEE) T — A Ry — Bt , By MR 2 ok Ayl B AR IEAE
PR —(ERE G s e, AEARED T iU DR — R s = .

1E_ R BIFH, Python IE 2R AEIIFES

W FFR AT PAE] T HE 64T 151717 %5 {# Unix shell [E14<5 3% Windows it YRS g H, {H shell (B4 it & i R B 22
s ) SCFEES, A E AR sk . R ] DAL B 1 C/C++/Java R, (HERE 2 58 AU f SRt
TR PR E R . AHIRIA S, Python ¥ 5 Ml A, [FIREFE Windows, macOS. Unix fE3 & 4% F#ifr, H
FE B H M B B RS B T A .

Python B[ 57 FH th 2l & B B AR EE S . BIRLL shell A, #Eyms 8 AR g i Bl o 2 19 3% .
B —7J51f, Python $2fitLr C M EShEMAr . FH#A C, Python {EE—(A [dEH s miEiESs ], BE
AT B R R [ e ) do B i, R EE e 2 R ) R U(E], Python 33 JHfEE) L Awk (FEEZ
Perl) BRIEMEZME L. 2/DEFZHE T, (H Python MR AR HANGE 5 2 A 511 .

Python f#F/RIEAE Y 7 2 AR AL (module) [EJj#fth " 55 78 8 /] %5 HoAth Python #2301, Python H 45 T —1{H
RREGEMERAL, B MEEMEREER MR ST B M E— B IR 25T Python FE W HifI . A 2L
AR TURE R VO, RGN . socket FUTAE, H AL T Tk 25/ T HHE (GUI toolkit) F{ /A .

Python @ B3G5, WIEIATFL Aslilisy, AELRTERI SRR 148 T I BN ] BN Ear REEE)
MO, TR REAR 7 (B BB ARG S DR B8 T e BN E AR 2. B I sl — 48 40 740 B s B 5 11
Ko BRI R,

Python i#FEFAE M) % wT. M Python BAEMAENREEAAGEILN C. C+. Java BIEIEL. BAHAT#
EIEESE

« Python /5P i) R EIREYE—BOAS (statement) SRR AR EVR A #4F
o Bl i B DA A HECED [t o 1 35 58 5
o ATEESEENG .
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Python /& *T 4% 744+ WIARAR G5 C A2, MBEIE A [EVa e U AL 2 B 2 INA S 1. Skl
T PO R A TS S8 A LU B A, B2 Python 5 E| — L DA AT E X (binary form) FEH 1Y
Fesld (BilanfeE Bt RTro A8 AU ) . AARARARE 2@ bR AS &, LTt n] DASE Python B i 45 )
N C e MR, ERE MR h ] Python 5y FE sl (EE) R IEHE S HIEH

EAE—4E, EMEES 2 A BBC [198#] (Monty Python’s Flying Circus) 44, Hil€dHse4EA EE . fEEH
SR | A ) = RS EE R R, S 2 R el S i A e

URARBUE CL A BRI, IR @ AR 1% Python SEZANEN, Wi EREGE W sUR EEMHE. HMAGE
AR R, —BER, —B KT ELIAE Python Hd B

TE N EERET e AR o] 6 1 Bt o B A PO A H AR, (Rl A B T 2R S B
Bl

PR AR BRI, M E BB 2 B4R Python FEF B R B M sE 24 (. —BIAR 2 3 00 8 5
(expression)., PR (statement) F1& R (data type); #3522 (function) EEAS4H (module); A% € —
S e O 174) E RELAN 5] S (exception) B I H 22 FE(E] (class) .

4 Chapter 1. #EiZELk



CHAPTER 2

{5 A} Python E7%&8

21 FEEER

The Python interpreter is usually installed as /usr/local/bin/python3. 13 on those machines where it is avail-
able; putting /usr/local/bin in your Unix shell’s search path makes it possible to start it by typing the command:

[pythonB.lB J

RE[E)E) Python' . [HIEIE R g A7 icny H (B2 (M 2o 88, oy H [EH )2 A nTRERY ;s YA SRAEHLAY Python 3
ANBERGEHE., (HlN: /usr/local/python AR HE BY 5 AR, )

On Windows machines where you have installed Python from the Microsoft Store, the python3. 13 command will be
available. If you have the py.exe launcher installed, you can use the py command. See setting-envvars for other ways to
launch Python.

T BRI A —1f end-of-file ‘7T (£ Unix |[E] Control-D; #E Windows |[E] Control-z) €r{fif5H
FEAR AT IR HIRIE] (zero exit status) BERT. 415 FIARIMEEEAGRL, WATPABAFES quit () BB E .
HERME 2P MY RE AR 2, 75X GNU Readline piCBEM R4 FALS: HE S, BRI, 84
WisEZETIRE . Aebd A M IR IR A9 Gl LR FE55—1H Python $2/REFIEHIA Control-P, HIHH
BEERE, a8, AT Z 5 X A4 808 & P EIN 4R B A ek g . SR HEHR A 2
A, siE B p, StCREES 85 gt Rl SR H B backspace 2% 4 THIFIC.

T8 M0 LR A 0 R AR M3 2 Unix shell: 4R B g oe ny i 45 22—y 268, B & 58X s B ERAT 484
TS N B 45 2 A 44 (B | el 3 stdin (AR REIZE, B € 0E M 2 [EIE A SR

B HERf R ([E python —¢ command [arg] ..., BEHITLE command EITES (1), 17
[EI4n ] shell () —c 3#IA. Python [{45 %0 & 25 155 shell FBIMFEIR I, WH R 59 command
AL A

A Python BEALE F_E AN AR —EE . 154 python —m module [arg] ... B PABUAT module 541
O JRCIATES Al ] T 1 AT R B4 A e B A — Rk 7 (D

WEATHEAR R, AR A B AR A R R A B, IR AT AR S A -1

" 7E Unix 11, Python 3.x HRERFHH LKA G A python MEEMUTHEARE, DAEGERTIAT Y Python 2.x A AR 4 REHTZE .
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JTA 84 P 1) 2 3R FERCAE using-on-general o

2.1.1 HESI®

W H AR [EAR A 2 RE AN S [ %, M e EIE 2 5 Br AL List (RR%1)) (B8RS sys ALY
argv ¥ . RATPAMAT import sys BUSEMERS). SMBIHRE R/ PE—; wEHBTMEA LA
5|#hE, sys.argv(0] BEFH. HEAZE ' (FEME#A) ¥, sys.argv[0] [ '-'. #HH -c
command i, sys.argv[0] "', AR —mmodule B, sys.argv[0] [EZRALEEN SRR RS, H
RAE —c command B —m module [)3#E TN G 4 Python B AR IR, T2 BTE sys.argv B P AR N
command 5 module {#i F ,

21.2 FEHRK

TER i (tty) M AERUTIE W, ERREGTE Z ALK (interactive mode) HiEAT. {EEMMA, FHUR LR+
A, POREAT RIS, BRRRAFEE SRR EE (>>>) Fo BAHAUTIR, BURRZRFH, #
soe =B (... ). EAERGRR, HeBUREONRUE. BASTUE. BOERN], REAZHRF

$ python3.13

Python 3.13 (default, April 4 2023, 09:25:04)

[GCC 10.2.0] on linux

Type "help", "copyright", "credits" or "license" for more information.
>>>

BTN E R BUETR LT A R L B A . BOPKE), 32 if [Eik:

>>> the_world_is_flat = True
>>> if the_world_is_flat:
print ("Be careful not to fall off!")

Be careful not to fall off!

HEZAMEBEAXREN, 7R Z R

2.2 HEREEHIEER

2.2.1 [RIRER TR (encoding)

THi% Python JFUR AR S T IO G UTF-8. TEig (MAfiGrr, T b 20 Mol 5 i 307 AT LA R 08 A5
HEIZ . FEH (identifier) MIEIg T — BESRTERRME R S o LA ASCIL - eAEEIRRE)% , St MR AR
portable FsUAHGFERLSF AUE B ASREEFEMBUR ITA 7T, RIS 5 2 R ERial (0 UTF-8, [EH.
i S REBUR R S A oniy 7 AL

WA G TR AR A, SR IR SRR ARG , AR RN % — AT 2R Rk . RRVA T

[# —*— coding: encoding —*-—

Hr, encoding T]PASE Python S 4& 4T 7% —7HH codecs.
Fetn, EH(EH Windows-1252 #flf, RS 225

[# —*— coding: cpl252 —*-

6 Chapter 2. {EF Python E:£2§
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F — AT — T EISMEE), FEPRIELAUNIX “shebang” line FTRREEG . JBUIRE, A I 22 B0 (e ARG 56 —
fro fItm:

#!/usr/bin/env python3
# —*— coding: cpl252 —*-

[l

22. ERRAEH

«}
i
i
\‘
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CHAPTER 3

—{E3FIEXHY Python 4

TE R, s A B i [ [EE i 65278 790 (prompt, »> Al ) WISREEMAEH], (RUATERIR
FICHBIRHE, AR FICE T A ES; IRLEIRSRF T BRI SCFA T2 B dn i . VR EE
#Old, BT A RIRFIORE, REZATIRLEEEENT SR ST A A .

EAFETWFFZEO T, MEmMEEs0mA, 785 EM. Python HiyE)# (comments) Hi hash
FIC # B EHBRATR R BT AR Tl g, SR B, B HBIET R SOR
(string literal) 2 H7. hash FICHE T Ef A Z PR E)— hash 75T, FHIEIEAR R R IEII AR =X im0 AS € 9
Python il FEARE HHIRF A ZHEA

— BB BINT :

# this is the first comment

spam = 1 # and this is the second comment
# ... and now a third!
text = "# This is not a comment because it's inside quotes."

3.1 i€ Python E{EFtE % EH
AR AT HLAY Python 764, [EELAESHE—HERRTIE >>> B, (A TSAA)

3.1.1 &5 (Number)

HESIFE G A EA . R DA A — 1 expression (GERE ), B& 5 HiZ 14, Expression f{5E
VERIDARE - GBS+ - A/ WDAIRSIATIEER HE9E O WA R, Bldn:

>>> 2 + 2

4

>>> 50 - 5*6

20

>>> (50 - 5*6) / 4

BT 1)
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EHE—5)
5.0
>>> 8 / 5 # division always returns a floating-point number
1.6

By (B0 2. 4. 20) [Eint 208, SeyA/NEEROY (R1 5.0, 1.6) [El float UG, FMMF1EZ
BB PR R 2 MM BB

BRIE (/) sk [l —{F float, WIRZAS floor division [EIEZFBEMAIAE R, VXA LAG /7 515 FHERET
PAGE] %

>>> 17 / 3 # classic division returns a float

5.666666666666667

>>>

>>> 17 // 3 # floor division discards the fractional part

5

>>> 17 % 3 # the % operator returns the remainder of the division
2

>>> 5 * 3 + 2 # floored quotient * divisor + remainder

17

1 Python 1, FHE[EIK (powers) A DASH ] ** @5

>>> 5 ** 2 # 5 squared

25

>>> 2 ** 7 # 2 to the power of 7
128

SEIRAFER (=) FTAT A E S OB, IR 522 4%, 78 PR T IOC AN & R AR fT 4528

>>> width = 20

>>> height = 5 * 9
>>> width * height
900

R SRR [ 576 (defined) | (HVSEMCRUEIRGD) , S80IV Ot B — (R

>>> n # try to access an undefined variable
Traceback (most recent call last):

File "<stdin>", line 1, in <module>
NameError: name 'n' is not defined

Y A eI SR, TS T (operator) i FIR-AIEFIT (operand) IRy € 1B B SE S T EIERE B
%I

>>> 4 * 3,75 - 1
14.0

FEH B AR, B R SO PR IR B i . @R E 4L Python H1EsE ERHE
WEE, WIS NAS L

>>> tax = 12.5 / 100
>>> price = 100.50
>>> price * tax
12.5625

BT —1)

VHE * A - WIESER)F, -3 2 GRRE - (3x+2) B -9, WURELE S R R IE T DAAS R 9, RTTAGE A
(=3)**2,

10 Chapter 3. —{E3EIER A Python &4}y
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HEHEE—5)
>>> price + _
113.0625
>>> round(_, 2)
113.06

i {1 48 O R o0 ) A () B R AN B R e (B e L - R AR (1 88 7. (L% A [ 1) A 1 58 9
PR 5 4 TH S AN E ) M A A T D

47 int Fll float, Python i 3748 7 HAhEFEAIEE, 15 Decimal fil Fraction. Python JREZE % $&(F)
# (complex numbers), [EIftifH] 5 Fl T BB A E A0 (B 34579).

312 =

Python ] PAEAESCA (1 str BUEFRIR, BIFEET [ 56R (strings) J) I . @ GHETFIC" 7. Bl rabbit”,
#MEParis”, ] F"Got your back.” %4, "Yay! )7, EMRIPARESISEC .. SESIHEC...M
TR, G AAMIFEMER .

>>> 'spam eggs' # single quotes

'spam eggs'

>>> "Paris rabbit got your back :)! Yay!" # double quotes

'Paris rabbit got your back :)! Yay!'

>>> '1975' # digits and numerals enclosed in quotes are also strings
'1975"

FHIHEI3C, RMTFRAIATE N -\ 2K TBYE] B s s T DAE A H bR 51 9% :

>>> 'doesn\'t' # use \' to escape the single quote...
"doesn't"

>>> "doesn't" # ...or use double quotes instead
"doesn't"

>>> '"Yes," they said.'

'"Yes," they said.'

>>> "\"Yes, \" they said."
'"Yes," they said.'

>>> '""Isn\'t," they said.'
'""Isn\'t," they said.'

fE Python shell v, S H3 & FMH FHR T REARACK . print () ez @A S | SEEED 1 BEEF oAy
BRSO JICHE L T P o

>>> s = 'First line.\nSecond line.' # \n means newline

>>> s # without print (), special characters are included in the string

'First line.\nSecond line.'

>>> print (s) # with print (), special characters are interpreted, so \n produces new.
—line

First line.

Second line.

ERARAA B oeRT B\ o Rk T oClks , ATDARCRE I raw string, AE2— AL 5 [ 9ERTIN_L ¢ -

>>> print ('C:\some\name') # here \n means newline!
C:\some

RT3

P RGIARE T, FPRAFEEAT \n ZEFL (L) R (L) SR AR AR . RS SRR 2], AEREE A RS ER, A
ZEBE) v (HbZEBKE N\ "), SZ IR .

3.1. {E Python E{EstH#ER 1
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HEHEE—5)
ame
>>> print (r'C:\some\name') # note the r before the quote
C:\some\name

@éi%ﬁ*@ﬁ@%ﬂﬁ:ﬁ%?%ﬂ%ﬁ@%ﬁﬁ@\?ﬁ%@s%%Eﬁﬁﬁ%%%?%%%%ﬁﬂ
EE.

FHISCR R DA T Hop— R = EE S [ 5E: el WIRETEREE)
IMAFERE T, EAE AT ATEEATRIIA \ SREGHEMEATE . 7L R A H7
print ("""\
Usage: thingy [OPTIONS]
-h Display this usage message
—-H hostname Hostname to connect to

HH")

FEAEATE S CERSE—WEASEEE BB ETd):

Usage: thingy [OPTIONS]
-h Display this usage message
—H hostname Hostname to connect to

FERT AR + 5575845 (concatenate), [EIF * B T HHYEIA

>>> # 3 times 'un', followed by 'ium'
>>> 3 * 'un' + 'ium'

'unununium’

W AIE DA_EARBRRY 7 H3 SCAS (string literal, RIREG 1SR ERYTH) &k B Bl ko

>>> 'Py' 'thon'
'Python'

TARHE T B A E AR B T ER IR, MO AR R (E B B BRI -

>>> text = ('Put several strings within parentheses '
.. 'to have them joined together.')

>>> text
'Put several strings within parentheses to have them joined together.'

(EE R U P AE AR 5 R EL T, Tl o R A0 A e i K

>>> prefix = 'Py'
>>> prefix 'thon' # can't concatenate a variable and a string literal
File "<stdin>", line 1
prefix 'thon'

AAAAAAN

SyntaxError: invalid syntax

>>> ('un' * 3) 'ium'
File "<stdin>", line 1
("un' * 3) 'ium'

AAAAA

SyntaxError: invalid syntax

PR A ) R S R, B+
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>>> prefix + 'thon'
'Python'

FHA LA [R5 indexed ] (THE, Bl subscripted), #5—ff7 o RS MEE 0. EE B R 7o RE; —
A< e — M AR/NE 1 15

>>> word = 'Python'

>>> word[0] # character in position 0
'Pl

>>> word[5] # character in position 5
|n|

KA AR AR, BRSO B AR

>>> word[-1] # last character

'nl

>>> word[-2] # second-last character
'OI

>>> word[-6]

|P|

HERFIFE -0 SRR 0, BRRTIMEH -1 B,

BT RGN, FHRINIE (YR slicing] . R51 HARER BT T, 1Y BT DLE/R S 3] — 8 + 7 5
(substring) :

>>> word[0:2] # characters from position 0 (included) to 2 (excluded)
'Py'
>>> word[2:5] # characters from position 2 (included) to 5 (excluded)
'tho'

P15 | (slice indices) A7 AR TS, A WGEBERS [ EIRFHBIE O, 1148 W8 MR 25 (RS T s A 1 5
AR 1 slice

>>> word[:2] # character from the beginning to position 2 (excluded)
IPy'

>>> word[4:] # characters from position 4 (included) to the end

'on'

>>> word[-2:] # characters from the second-last (included) to the end
'Ol’l'

HEEEMAGEPAE, MEERAGENBE S . SR T s(:1] + s[i:] KEFN s:

>>> word[:2] + word[2:]
'Python'
>>> word[:4] + word[4:]
'Python'

325 [ {1 il B ROAE slice 2 AN/ . 2B slice I RGMEFE T e M, Hop s 7o) A0 (il
B 0wt A n Ry TR R — R C A B A RS ME n, B0

et e e
Pl yl tlh|oln|
o+
0 1 2 3 4 5 6

=@ =5 =4 =3 =2 =i

3.1. {E Python E{EstH#ER 13
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FEATH T A E T HRRIIMAER 0.6 MALE: S TATAIEUR TERT AR E . di 2 j 1 slice & THUR i
M j A% BT A 7 e

HAEABMRTIEN S, — M8 slice FIR AR HRT MHZ 2, IRRGEEE T AT fli, word[1:3)
WREEZ 2.

Bt PP K 0 s lt

>>> word[42] # the word only has 6 characters
Traceback (most recent call last):

File "<stdin>", line 1, in <module>
IndexError: string index out of range

SR, R 86 B ) 2R 5 | {ELTE slice P 2235 1) S P -

>>> word[4:42]
lon'

>>> word[42:]
T

Python S HI VA IS - B immuable. R, Bk cp e 2R 5 | i Bl 00 e [E) A gk

>>> word[0] = 'J'
Traceback (most recent call last):
File "<stdin>", line 1, in <module>
TypeError: 'str' object does not support item assignment
>>> word[2:] = 'py'
Traceback (most recent call last):
File "<stdin>", line 1, in <module>
TypeError: 'str' object does not support item assignment

USRS B A — R TR AR ZH IS — T 1Y

>>> 'J' + word[1l:]
'Jython'’

>>> word[:2] + 'py'
'Pypy’

El#A e Len () [0 f—f T ER AR L -

>>> s = 'supercalifragilisticexpialidocious'

hz%
textseq
FHJE sequence B EI &G —, [F B % BEH A #1E .
string-methods
FER AR A 2 MR A EIAN 18 09 method (%) .
f-strings
S A ER R TR
formatstrings
BTAZEM str. format () P& (string formatting) F &7
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old-string-formatting

T HR(E] & S T ZS TR, R T A LA, 2 A EITEAE LS R

3.1.3 List (&%)

Python PR MREE1 A A O E, JHARHL A A R A e, 6 iR bR AR 2R dise, W DAS B — 2251 LA
EIEREIE (B2 ocE, Witem), @O7EHHEZ B, List TLEAARFBER TR, HEFELE TR
AR Y 24

>>> squares = [1, 4, 9, 16, 25]
>>> squares
[1, 4, 9, 16, 25]

R TE (PAR AR EI Y sequence ZUE) , list ATARERS [ F0Y) )1 Glice):

>>> squares|[0] # indexing returns the item

1

>>> squares|[—1]

25

>>> squares[—-3:] # slicing returns a new 1ist
[9, 16, 25]

List ¥t 7 & 41924 (concatenation) 254

>>> squares + [36, 49, 64, 81, 100]
(1, 4, 9, 16, 25, 36, 49, 64, 81, 100]

RNEFRF S immutable , list ‘Emutable FAF], RIcsE list (EIZ 2 AT HERY :

>>> cubes = [1, 8, 27, 65, 125] # something's wrong here
>>> 4 ** 3  # the cube of 4 is 64, not 65!

64

>>> cubes[3] = 64 # replace the wrong value

>>> cubes
[1, 8, 27, 64, 125]

PRALATDATE list BB MAFTCER , Z@ M 1ist . append () 7 ik (method) (FIVFIE &F 2 HE LIk
[EH):

>>> cubes.append (216) # add the cube of 6
>>> cubes.append (7 ** 3) # and the cube of 7
>>> cubes

[1, 8, 27, 64, 125, 216, 343]

Python i LI (EL A A ST EIEVVERY. 6 HH list FSURAS S, SESEM AT 2 AL AT list. ({00530 5
SO Tist A0 T A R 22 B S B A S LA e 1

>>> rgb = ["Red", "Green", "Blue"]
>>> rgba = rgb

>>> id(rgb) == id(rgba) # they reference the same object
True

>>> rgba.append ("Alph")

>>> rgb

["Red", "Green", "Blue", "Alph"]

3.1. {E Python E{EstH#ER 15
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JI A D) BV I — BT list , B EORIITE . TEREHEE DA R S U A Il 8 T SR list () BE(EE):

>>> correct_rgba = rgbal:]

>>> correct_rgba[-1] = "Alpha"
>>> correct_rgba

[llRedll, llGreen"’ llBluell, llAlpha"J
>>> rgba

["Red", "Green", "Blue", "Alph"]

AT AR slice B{E, & AEMCEE List 9K/, HEA2 25— list:

>>> letters = ['a', 'b', 'c¢', 'd', 'e', 'f', 'g'l
>>> letters

['a', 'b', 'c', 'd', 'e', 'f', 'g'l

>>> # replace some values

>>> letters[2:5] = ['C', 'D', 'E']

>>> letters

(‘a', 'B', 'C', 'D', 'E', 'f', 'g']

>>> # now remove them

>>> letters[2:5] = []

>>> letters

['a', 'b', "', 'g']

>>> # clear the list by replacing all the elements with an empty 1list
>>> letters[:] = []

>>> letters

[]

E# Rkt Len () ZRA]DAVEFAAE list I

>>> letters = ['a', 'b', 'c', 'd']
>>> len(letters)
4

WRPAREZ G list  (FA7 list A5 HoAth List) , il

>>> a = ['a', 'b', 'c'l]
>>n = [1, 2, 3]

>>> x = [a, n]

>>> x

[['a', 'b', 'c']l, [1, 2, 3]]
>>> x[0]

[vav, 'b', 'C']
>>> x[0][1]
b

3.2 MREXRETHIRIRE

HAR, FMTATLAM Python ACEFRE 2 i 2 SEEIERY TAR. Hiltn, FRATArARD 28 [CH e I 91 -

>>> # Fibonaccl series:
>>> # the sum of two elements defines the next
>>> a, b =20, 1
>>> while a < 10:
print (a)
a, b = b, atb
(BHET—5)

16 Chapter 3. —{E3EIER A Python &4}y
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0 U W N - PO

(M L—H)

BB TFIAT # 2R
o HATIHE T ZEIRE: A0 a B b WREARE] TORIOE 0 B 1. FER R AT R IR(E P B T —

W, TSR SRA AT T AL (expression) 7 SEHE T (evaluate), BRIP4 . A TAMEE A H A 2 H1K
FREETE

while [E N ERGAEH (WM a < 10), M@ —EEFEHIT. 7 Python Tl CHiF, E
AR B HEEE (rue); ZER (false). BEAFATDAZFER, List. HLEZEMPHIZE; EMIERER
JER P NEIE, 250 S RPER . A G5~ ro e e A fi LAY Lo . A0 LU 31 (comparison
operators) I #I[F] C #f & —HRIAFE: < CUNIY). > (ORIY). == (8H%). <= UNRSERY) . >= (Rt
SEIRY) PAR 1= (REEIR).

(VR = 6 4 4 - A HEAE Python o TSR BB BOA . 7EEB)URR e, frub/a7EEREEN
BT PR tab 50 (BUE) =5 FORMERR A, BOB L, AR e Jere SO Ay T i o e (E A
A ZHERERREA A B A IEE. W MEEAHOAX A By A, LEAEATREEZ
—ATEATARNERGTHR (AERRERIbT s ek B R R A D S oAz —17) . HRAE— AR
P I Ay 2 S R AR —

e print O R ERIEGIE (1) BE. ARPSCHEMERM S THEENER (G2 enims

HO), ETDARIREISE S S REOE A T BN AR 598, [EEREIEH M e
Az H, T DGR A S i, i

>>> 1 = 256*256
>>> print ('The value of i is', i)
The value of 1 is 65536

B 75 | 94 end WT AR AGEE S BRSO EATAF A ik o, B3 AR TR 0 5 E 5 ki o

>>> a, b =20, 1

>>> while a < 1000:
print (a, end=',")
a, b =Db, atb

0,1,1,2,3,5,8,13,21,34,55,89,144,233,377,610,987,

3.2. MFEXBHYERE 17
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CHAPTER 4

‘7Q4)\:]’ﬁ¥;UIL1%E* ﬁﬁu

B THIA YRR while, GEEHIE G AL Python [ BUA R

4.1 if PR

B R BOA R 1 7. B!

>>> x = int (input ("Please enter an integer: "))
Please enter an integer: 42
>>> if x < 0:
x =0
.. print ('Negative changed to zero')
. elif x == 0:
.. print ('Zero')
. elif x == 1:
print ('Single')
. else:
print ('More')

More

BRI, WAEE SR A H LM elif Bk, H else FIAEIANRZNER. BT elif 2 [elseif] Y
Mgy, NAGEREZRMEHE. — MM if .. e1if .. elif .. JPAA AN AR & i) switch 5
case Wfﬁito

FISR AR B[] — (R (B 2 (0 o A T b e, el i A e 9 e @ v, AR T BE @88 match BiR Ut AR
HH. B2, wE2Bmach ik X,

19
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4.2 for BRiAR

& Python 1) for BUARAG B AAE C 5 Pascal Tt 5. AHEOR HREIEIR (iterate) — {45 2 #51]
(4 Pascal) , 48 T 1 3 2 SRS BRELE L AT (1 C), Python 1 for BOAKEIRALA 7 (list 5%
FH) BICR, ERE MR BTSRRI AR . Gl (REER)

>>> # Measure some strings:
>>> words = ['cat', 'window', 'defenestrate']
>>> for w in words:
print (w, len(w))
cat 3
window 6
defenestrate 12

HEER—EEAMRBERZEGNEZS, REERRHEMER. KREBNERT A, RERZEAWE
EN e v (R IVE e

# Create a sample collection
users = {'Hans': 'active', 'Eléonore': 'inactive', 'E K Ei': 'active'}

# Strategy: Iterate over a copy
for user, status in users.copy () .items() :
if status == 'inactive':
del users[user]

# Strategy: Create a new collection
active_users = {}
for user, status in users.items () :
if status == 'active':
active_users[user] = status

4.3 range () FR

WA EE 05, fHERE range O BRER . B0 A -2 228051

>>> for i in range(5):
print (i)

S w N e O

& 52 I 45 FRAELKGE AN € BUPEAE U P81 s range (10) ZEACAY 10 E85(E, RPEEAE M BEE] 10 )
f?ﬁﬂ*)fﬁ]lﬁﬁéﬁf—%é'[ﬁo AT DA range ¢ HAMMERR IR, SE B EARMAE (HEEE; Gk
B F] step) :

>>> list (range (5, 10))
[5, 6, 7, 8, 9]

>>> list (range (0, 10, 3))
[0, 3, 6, 9]

BT 1)

20 Chapter 4. FANT iRz EH
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(M L—H)

>>> list (range(-10, -100, -30))
[-10, -40, -70]

WEUC— RN RS HE, AT AEHECE A range () fl len () 407

>>> a = ['Mary', 'had', 'a', 'little', 'lamb']
>>> for i in range(len(a)):

print (i, afli])
Mary

had

a

little
lamb

B w NN e o

SR, ELZBUNIEE, (/] enumerate () A EEH, sEREIEHT,
AR E R R range Al BRI H -

>>> range (10)
range (0, 10)

TEMRZHET, f1 range () FHERYIFRBUFERZ M list (8B51]) —HE, HEE LEEAR. Bl
EVAEE REEI I By 2RI P9 BT A T H B F, (L EA S IR E W AR list, PRI 2SR

RMAE R Eiterable (WTEWCHILE), B RPREVEE K S e R b ] DA— B BUE H 5 2 BN E % . &
MER T iE for BRAGE I ZERE, 55— iterable 1Y pfzCEi 62 sum () :

>>> sum(range (4)) #0 + 1 + 2 + 3
6

R ErFMnl A 2 9 £ [0 {H iterable A1 ] iterable [F)5 [#f ko, 76 &AM MBS, R E 55 E L Bk
list () MYANEHI.

4.4 FE[F8Y break 1 continue FIRKX K else F4)

break PA=, #KIMEEMHRER for o while [FI[E.

for fl while [EJR WA M else 149

# for [T, else FHIELEEREEERAMERBENIT.

# while B, & G7EE RS (E) false 31T

e —HEEIRE . WAREIE H break &k, BIRGHLT else T4,
T for [EIEE AT TERGIEN], ZERE AR

>>> for n in range (2, 10):

for x in range (2, n):
ifn % x == 0:
print (n, 'equals', x, '*', n//x)
break
else:
# loop fell through without finding a factor

BHET—H

4.4. P B[ break 1 continue AKX K else F4 21
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(M L—H)

print(n, 'is a prime number')

is a prime number
is a prime number
equals 2 * 2
is a prime number
equals 2 * 3
is a prime number
equals 2 * 4
equals 3 * 3

O 00 J o Ul i WDN -

(g, BRIEMMENM. WA else THEH for MR, EHE £ puak.)

& else TAIHIREIRBIEE, HHERIER. 1 BARMEH, BRATEE cry AR HE else T4 EHIL:
try BRI else FAIEEA B A B 5 (exception) BT, WEIRE K else TAFEEIG A break #E s
HAT. WA coy BIAKXTBIIMNONEGE, Rs2e s,

continue A, AVRER CREH, TSI LB R MER:

>>> for num in range (2, 10):

°

if num % ==

print ("Found an even number", num)
continue
print ("Found an odd number", num)

Found an even number 2
Found an odd number 3
Found an even number 4
Found an odd number 5
Found an even number 6
Found an odd number 7
Found an even number 8
Found an odd number 9

4.5 pass BRI

pass BIAXAHATEMEINE. EW IAEREA LT — R B AR N BT A B VR A A . Bilan -

>>> while True:
pass # Busy-wait for keyboard interrupt (Ctrl+C)

TE A R L M LAY class (FHED) -

>>> class MyEmptyClass:
pass

pass JRA]FEE {8 sk AR B B T R O, R PRI R BT i R s IS IRy ST AR PR e S I R v S A T R
pass @ EILPANE:

>>> def initlog(*args):
pass # Remember to implement this!

22 Chapter 4. FAT RHIZIEHI
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4.6 match BRiRR;

match BOA g I EER A, EVSH A2 @RI E (pattern) JEAT IO, E B2 A2
il case FEIRZACHIR . KL, BB C. Java B JavaScript (PASZFFZHANGET) H1 switch Bz, (HEHR
Rust &} Haskell %35 BT ILHC (pattern matching) SEERTIT . WA 85— LRI OB G el fT, e
WAL S (FATCREI ) T S E S et

I EAIEA, e FRE(E (subject value) il — {52 7 fi {E (literal) 34T IR :

def http_error (status):
match status:

case 400:

return "Bad request"
case 404:

return "Not found"
case 418:

return "I'm a teapot"
case _
return "Something's wrong with the internet"

AE R B (W] _ RAEEE A F 7 (wildeard) {6, HAGEANEILRLRM . WRE case IT
Fenis, WA E AT 23 5

PRATDAGE | (TE) 2Rt 2 7 ih (AL A B — A -

case 401 | 403 | 404:
return "Not allowed"

P T DA AR AR A DR (. (unpacking assignment), L RJ DA i 4% 43 4 -

# point is an (x, y) tuple
match point:
case (0, 0):
print ("Origin")
case (0, y):
print (£"Y={y}")
case (x, 0):
print (£"X={x}")
case (x, Vy):
print (f"X={x}, Y={y}")
case _
raise ValueError ("Not a point")

A AROFFEARE B 7 S — AR M e, AT DA @ 22 BT Y 7 AR A E A . (FUR T 2R
AR A T — e — R s, HaZ 8 M (bind) TR E EE (point) B—M{E. SEIUMELE
[EIR A, 38 A EXEA S DRI RIRME (x, v) = point.

WRARE R class SR &5 ML ARG & RE, AR AT DA A 5% class [ 24 RGN b — MR 51 #0026, 80010 i X
(constructor), {H &2 REENI &8 1 [EH 5] 4 g -

class Point:
def _ init_ (self, x, y):
self.x = x
self.y =y

def where_is (point) :
match point:

T —T30

4.6. match iR 23
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HEHEE—5)

case Point (x=0, y=0):

print ("Origin")
case Point (x=0, y=y):

print (f"Y={y}")
case Point (x=x, y=0):

print (£"X={x}")
case Point () :

print ("Somewhere else")
case _

print ("Not a point")

YRA] DA B 22 80 (positional parameter) Hi— U BE[EHHE T H B My EZE class ({5401 dataclasses) —E&HH . 4457
WA LB TE class HEERFRBIE __match_args_, A BIEMAEE M E. R TEHEREER
Cx™, 7y, IR ROBER R S (HA e E b v Egs 2158 var):

Point
Point
Point
Point

1, var)

1, y=var)
x=1, y=var)
y=var, x=1)

PRARP A — TR BE vk, R TE R AR S B Y (assignment) 22 BV —FEEMIES, EHatnl
PAT ff W e s el sk (B (B . AL AG (B2 LY var) AEHE match BROAZIR(E. B4 4 fit
(I foo.bar). B (LA x= & y=) ¢ class Z 8% (FHEMEIRAN™C.)” Pidak, 0 LAY Point)
Rk i 42 4 B

T DT B S (nested). BT, AMSRFRAMA — 8l 2L 25 BT ARG i 4 Tist,  FRAMmt T ARE BRI A
__match_args__ ¥ EHEITILHL :

class Point:

__match_args__ = ('x', 'y")
def _ _init__ (self, x, y):
self.x = x
self.y =y

match points:
case []:
print ("No points")
case [Point (0, 0)]:
print ("The origin")
case [Point (x, y)]:
print (f"Single point {x}, {y}")
case [Point (0, yl1), Point (0, y2)]:
print (f"Two on the Y axis at {yl}, {y2}")
case _
print ("Something else")

BT AERE A —M# 1€ 74, RS (B (guard) . QREPEEE, W) match ARGIE U —1H
case [y, WEVERE, (AAYEICE 8 A AERTwER REAL 2 B

match point:
case Point(x, y) if x == y:
print (£"Y=X at {x}")
case Point(x, vy):
print (f"Not on the diagonal")

IH TR o ) At A 8] T SRR (-
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o BLURARIEISERML, wple (JCAL) Al list XA SE M RO RESE, T H2E B mT DAPCRCAT R 7

. —HEZRFIS, 2T AGEILEER A (terator) S{FH .

o J¥ ¥ B (sequence pattern) 1] 3¢ 3% #% 70 PF fi# (extended unpacking): [x, y, *rest]

Yr

*rest) WFEMHRURYRMINML. ~ R AR AT AE _, A (%, vy, *) @IEfE—H =D

MRS, EAS GG IR m S DAY H AR T

o WML, (mapping pattern): {"bandwidth": b, "latency": 1} REft—{# dictionary (ZFiiL) Fi[E]
B "bandwidth" } "latency" B{H. BFFIREANTE, BHIMOGE (key) S 2 0%, —TH{G 2 **rest

WA, BRSO . (1~ B2 2Rk, Tl eEEAREr.)
o BT as W AR X (subpattern):

[case (Point (x1, yl), Point(x2, y2) as p2): ...

eI AR S R CRAFE p2 (R A — {8 dy Al B T AL 741 o

o RFEBHYFIEZHE AN SFHE (equality) 2EELEZ, {HIZBLGIYI1F (singleton) True, False Hll None Jgff

HEEI{E (identity) 2R ELHK .

o AEAAT DA PR 44 3 3 (named constant), 35 SERNATR B MR AR, DA E MR DT

-
from enum import Enum

class Color (Enum) :

RED = 'red'
GREEN = 'green'
BLUE = 'blue'
color = Color (input ("Enter your choice of 'red', 'blue' or 'green': "))

match color:
case Color.RED:
print ("I see red!")
case Color.GREEN:
print ("Grass is green")
case Color.BLUE:
print ("I'm feeling the blues : (")

BRI S E A ) AR R AR, AT DAETRET PEP 636, T2 DABCEHIAR X A 1 11 1 o

4.7 FFEEFH (function)

FAM T DA — (0 o A A 2 U B — 1

>>> def fib(n): # write Fibonacci series up to n
"""pPrint a Fibonacci series up to n."""
a, b=20, 1
while a < n:
print (a, end=' ")
a, b = Db, atb
print ()

>>> # Now call the function we just defined:
>>> fib (2000)
011 2 35 8 13 21 34 55 89 144 233 377 610 987 1597

BT def NMAR—MRAN T & BZRUHEEZ RN A WAERERZ P —H 28, 3 T3,

JIA AR Bl R ER% R i 28

4.7. F#&EFAR (function)

25
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— 8 B 22— B B 2T DA — Ml HR AR s 5% SO % el s (B Se k78, BRI doestring . (B
A docstring B A Hisg 22 RIEIPA S5 % (Documentation Strings) Bk % . ) /446 T ELA] DA docstring 3 [ & [F]
A (B sl nT 8 B SO B 3R AT 0 O s TR AR A R BV S o ZERARRSH A docstring A2 i 47
I, RS E .

BR BT IR B @S — (B 4F 5% 2% (symbol table) 2fift 7% b 2B 1L 4sk 5 B (local variable) . SERSHEMLE, FiT
A A R 2B 5 OB (BT S JE R (AP — (R BT R . ORI, BT — WS Oy, & et [ B r e R B
I, HRESME ek R AT e, FORE 455535 (global symbol table), fief& 1 A7 [E1 21944 % .
B, FERRSH, A MO S R S AR AT AR |, (AR BRI E (BRIF il U AE global
B P POESR, SONE R nonlocal BUAKXPHIER) .

FE— R R PP, XA S (5180 F8¥omA = BIRAF5ER. ik, 518EARTs
AEWEEF ) (call by value) (EENELR I EGE & — Y IFF 588 (reference), TR ERZPIFIIE) . —1H
B P [E) iy e X G T L & | T, E R I ) X e s — IR 7 Bl A 58 %

BRUE SR, SRR AR AT AFIER . RN A A, Eaes B
7€ B (user-defined function). %{H W] AR & S EIR S8 804, (a5 A T DABER AR BRSO T B2 o8
R E R4 07

>>> fib

<function fib at 10042ed0>
>>> f = fib

>>> £(100)

0112 358 13 21 34 55 89

IR AR B ERRE S, IRATREARIA R £1b 2K, M2 MFET (procedure), FIEIEEIES b, #EF
b BPRE— R > —ff return BRAS, BN —AEE R EEE. SR ERE None (R —HER
FRE) o TEE SRS HB AN None B, W AEHHUR. MR A print () 2REFE:

>>> fib (0)
>>> print (£ib(0))
None

TSR By o 2 R S List AR IR, BEHRAS:

>>> def fib2 (n): # return Fibonaccli series up to n
"""Return a list containing the Fibonacci series up to n."""
result = []

a, b =20, 1

while a < n:
result.append (a) # see below
a, b = b, atb

return result

>>> £100 = £ib2(100) # call it
>>> £100 # write the result
(o, 1, 1, 2, 3, 5, 8, 13, 21, 34, 55, 89]

TE BT — RN T — LBy Python Rpk: -

« return PR fr il 6 B (. BB return RSN (A AR MRS | R [
None. — (BB HTH 44 o @ ol ff None .

e result.append (a) BIRIIEIY T—1f list )1 result ¥ method (7 i%). method [E) [ & | —{H
PR, A BAIE obj . methodname, HHt obj [EEEY4 (JRA][El—#EH ), 1ff methodname
E#% method 148, [t 4 PHAS DR /3. R RO SE) %6 R 909 method . I 24(E9 method

PR, A 3keF] (call by object reference) [)[EE T REEE U] [RIE], A EORAGZ— W AT EEYICFIRE, BEINFRA 1 AT Y
PR AR ATk s (AN A List B HTTEH )«
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Al DABEA —BRIK) 44 61 S i Python Y9G . (R DAREH class (JEE]) &3 H P {4H2EF method,
WClass (#[E]) ) #ifl% append () method EFE7E list ¥4 B & 7ER% list (AR A — BT IC
%, B TR result = result + [a], (HEARE,

8 EATHRANTEE
S BRI BT 107 | B (argument) BORHRATSEAG . 4830 SRR AT DAL A BT 1O TE AL

4.8.1 HESI8{E
(Bl e 2 {65 | g s R AR AR M s eRsdar A%, T DA o iy /0 5 | BOVF i sz ek = -

def ask_ok (prompt, retries=4, reminder='Please try again!'):
while True:

reply = input (prompt)

if reply in {'y', '
return True

if reply in {'n"',
return False

retries = retries - 1

if retries < 0:
raise ValueError ('invalid user response')

ye', 'yes'}:

no', 'nop', 'nope'}:

print (reminder)

% PR AT DA DA #80  Lpingny -
o HVTEG 8. ask_ok('Do you really want to quit?')
o T —HEEES | #: ask_ok ('OK to overwrite the file?', 2)

e # T BT A 5l #: ask_ok ('OK to overwrite the file?', 2, 'Come on, only yes or
no!'")

BEBIR A T B in, FRERURS o A & R E -
HRAEEAERAUERE T, A & BRI ARE, Bred:

=5

def f(arg=i):
print (arg)

i=26
£()
A EH S S

FRE: FRE I ORME—R . WTREE T {F, B list, dictionary (F°Ht) sFFZSHEIEHIRE,
ARFEIR&R . B, MFZJCEM@EH?HLIM@??:?%T%JEE@%I%I

def f(a, L=[]):
L.append (a)
return L

print (£(1))
(BHET—5)
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HEHEE—5)
print (£(2))
print (£(3))

AF G

[1]
(1, 2]
(1, 2, 3]

BRANAEAEAR A I 2 T 3L T FE AR, AT 7 s 5 e X

def f (a, L=None):
if L is None:
L =11
L.append(a)
return L

4.8.2 FARFSI®
BRI DAGE I Bl 42 5 31 6, DA kwarg=value BJEIFM. SEIRE, PATRA:

def parrot (voltage, state='a stiff', action='voom',6 type='Norwegian Blue'):

print ("-- This parrot wouldn't", action, end=' ')
print ("if you put", voltage, "volts through it.")
print ("-- Lovely plumage, the", type)

print ("-- It's", state, "!")

Bz — ML EE [ # (voltage) FI = RS [ # (state, action, Fil type). &% H FHME—T =
Eny

parrot (1000)

parrot (voltage=1000)

parrot (voltage=1000000, action='VOOOOOM")

parrot (action="'VOOOOOM', voltage=1000000)

parrot('a million', 'bereft of life', 'jump')

parrot ('a thousand', state='pushing up the daisies')

positional argument
keyword argument
keyword arguments
keyword arguments
positional arguments
positional, 1 keyword

HH o R H H FH
R W NN R R

(H DA b 5 AR e

parrot ()

parrot (voltage=5.0, 'dead')
parrot (110, voltage=220)
parrot (actor="'John Cleese')

required argument missing

non-keyword argument after a keyword argument
duplicate value for the same argument

unknown keyword argument

H H H W

pR UL I, B 98 75| B (keyword argument) W4 ZH7E (0 .5 | B (positional argument) #Z 1. FrA 40 1) B # 5
5| BB R VC e — I 7] R a4 2195 13 (actor A2 parrot MaUART 10, 1B T3 5 iE )7 [E)
AEE, BB ARG, (parrot (voltage=1000) HAR). —HTIHA T ZRBIRE, T irmk
{1 A L IR 4 1 5 ) 81

>>> def function(a):
pass

>>> function (0, a=0)
Traceback (most recent call last):

BT —1)
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(R E—1)
File "<stdin>", line 1, in <module>
TypeError: function() got multiple values for argument 'a'

TR — M 2H(E **name HaUHE, B dictionary (i, F£F typesmapping) , #% M A & A ]
HETE RS OAINY B 75 3. **name A[PABE *name 28 (F—/NiN#H) AAMH, *name BEIL—
flmuple, 3% tuple 75— BB BN ES | (*name MEEBFE **name i ). FIUW, HFRMEFKEHK
AR

def cheeseshop(kind, *arguments, **keywords):
print ("-- Do you have any", kind, "?")
print ("-- I'm sorry, we're all out of", kind)
for arg in arguments:
print (arg)
print ("-" * 40)
for kw in keywords:
print (kw, ":", keywords[kw])

BT AR AR e -

cheeseshop ("Limburger", "It's very runny, sir.",
"It's really very, VERY runny, sir.",
shopkeeper="Michael Palin",
client="John Cleese",
sketch="Cheese Shop Sketch")

o A R AT

—— Do you have any Limburger ?

-—— I'm sorry, we're all out of Limburger
It's very runny, sir.

It's really very, VERY runny, sir.
shopkeeper : Michael Palin

client : John Cleese

sketch : Cheese Shop Sketch

TR, DRSS | O I e o R b PR MR e R — B

4.8.3 B8

TETSEGE, 5 BRE LA Bl W sty DA BH 98 5 (% 2 Python pRisX. [E) 7 ARSAY Il vk Be2chiE, RS | oy
EIT AR AN, ik, PASEATERERAER, W MESIHE %08, B BT, EEkH
T HIE

R FUE ST REANDA T HEK:

def f (posl, pos2, /, pos_or_kwd, *, kwdl, kwd2):

| Positional or keyword
| - Keyword only
—-— Positional only

/R xR EERREN . BTN, R RIS [ R A R A S OSBRI
TR B . B 2 St TIPS 44 2 88 (named parameters).
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{i E =\ FA 55| 81 (Positional-or-Keyword Arguments)

AR FGEFR PRGN /R~ Wy, 51T DASR (o7 5 o B R A A bR 5

{EPR{I B £ 8 (Positional-Only Parameters)
IR PR — LA, R 2T DM ENE R B . A2 HENERE By, EPIETRESZ, HiEts
"

WORRE N B 7Lk . (ERROLE S B AE / (RHE) 2. / FIRTE@EE T4 B RS 2 U H A
e IR mEACEFPE 7, HIFORE AT EERR AL B2

/ BRI S BT AR AL B S M 42 F S AE IR M 42 5 28
ZIR#E 55|81 (Keyword-Only Arguments)

YHE S WARRIEE IR M 485, RIS MO AR 55 | SR, WAZRTES | 3R B — A TR M 42 5 2 Wl
i/l S

R E B
A A e SR, TR /M - RUER:

>>> def standard_arg(arg) :
print (arg)

>>> def pos_only_arg(arg, /):
print (arg)

>>> def kwd_only_arg(*, argqg):
print (arg)

>>> def combined_example (pos_only, /, standard, *, kwd_only):
print (pos_only, standard, kwd_only)

Sk E S standard_arg @EMBATHENX, HIF X EGEATBRE], 7T PASR (L ok B o 5 e
IR €

>>> standard_arg(2)
2

>>> standard_arg (arg=2)
2

5 MRpE pos_only_arg WREFRTA /, KIBLEERRE A7 E 28

>>> pos_only_arg (1)
1

>>> pos_only_arg(arg=1)
Traceback (most recent call last):
File "<stdin>", line 1, in <module>
TypeError: pos_only_arg() got some positional-only arguments passed as keyword.
—arguments: 'arg'

B=f PR3 kwd_only_args WK zEFETER ~ FRUHEIR #7515
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>>> kwd_only_arg(3)
Traceback (most recent call last):
File "<stdin>", line 1, in <module>
TypeError: kwd_only_arg() takes 0 positional arguments but 1 was given

>>> kwd_only_arg(arg=3)
3

AR e AAE R — ek e SR, fH T A=Ay

>>> combined_example (1, 2, 3)
Traceback (most recent call last):
File "<stdin>", line 1, in <module>
TypeError: combined_example () takes 2 positional arguments but 3 were given

>>> combined_example (1, 2, kwd_only=3)
12 3

>>> combined_example (1, standard=2, kwd_only=3)
12 3

>>> combined_example (pos_only=1, standard=2, kwd_only=3)
Traceback (most recent call last):
File "<stdin>", line 1, in <module>
TypeError: combined_example () got some positional-only arguments passed as keyword.
—arguments: 'pos_only'

W%, iHEEMEAERE, WER **kwds [ name SH#, 7 REELN H 5|8 name [E1AE[ENEE%

def foo (name, **kwds) :
return 'name' in kwds

PN E% e sUOR T REN Y True, WEBET 'nane' ki@ METEE M2 8. Fl:

>>> foo(l, **{'name': 2})
Traceback (most recent call last):
File "<stdin>", line 1, in <module>
TypeError: foo() got multiple values for argument 'name'
>>>

(/) /7 (BERROZES M) 1%, MATAT . eRUESRE AT nane WAEAIETIH, M 'name" HLA]AH/ER] #E
el CRibl X

>>> def foo(name, /, **kwds):
return 'name' in kwds

>>> foo(l, **{'name': 21})
True

[EVAyRRIE], ERRALE 2 WA A AT ATE **kwds T, MIAEEBSE.
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E1EA
A P ) ) R 8 2 AT DA P 8 R 56

[def f (posl, pos2, /, pos_or_kwd, *, kwdl, kwd2):

(EJHA -

o WSRORAGRAE I E R S WA, RRERACE . WA ISR R, AR G
BRI RSB, B[] e e (0 B 2 A R B e e, SE R AR

o W2UAWAEFE, HVRER LA ] e U R S BRSO RN B 5 RS | M L s 1)
DR, (R B

o HA AR (APD, (ESERRGIE, PART 1A S M RS SURE i A APT i BT T

4.8.4 {EE=5|81%3 (Arbitrary Argument Lists)

AR, A ABAE B, e RUE s g P I IEE, 0] AGE AL S p0 5 | 3. 5 L5 [ a5 — (A
tuple "t (Gf & Tuples o /-5 (Sequences)) . {EAT WIS B2 1T, 7 REA 25 H B 2 38 5 |

def write_multiple_items(file, separator, *args):
file.write (separator.join(args))

EH, G2 variadic (W) TIWCE W BAE 2 WE KA BAS R, G HRE M RT ATE TR BRI AR R R
AT AR BHEAS. NBE *args S2EARTIEM S HA 02 TERMET ] 518, BT HAEEER
BT, MARE ARG [

>>> def concat (*args, sep="/"):
return sep.join (args)

>>> concat ("earth", "mars", "venus")
'earth/mars/venus'

>>> concat ("earth", "mars", "venus", sep=".")
'earth.mars.venus'

4.8.5 FfES|B1FIFR (Unpacking Argument Lists)

WG M R AFAE— M List 51 tuple (F], {RE) 73 2 — 08 FF 2@ ENCE S S ek npny i 3R e Mg, 1
EskRlFAE s . fitn, [ElE) range () BREESRA B start F1 stop 5 8. Q05958 265 [ #UR 24> By, HIJEL
FERP R aCRE, o+ SESTHET | B List 51 tuple HrRfiE AR

>>> list (range (3, 6)) # normal call with separate arguments

[3, 4, 5]

>>> args = [3, 6]

>>> list (range (*args)) # call with arguments unpacked from a 1ist
[3, 4, 5]

[k, dictionary (5°3t) WTDAM ** 8551 [L0E B 8 55 | o

>>> def parrot (voltage, state='a stiff', action='voom') :

print ("-— This parrot wouldn't", action, end=' ')
print ("if you put", voltage, "volts through it.", end=' ')
print ("E's", state, "!")

BT 1)
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(R E—1)
>>> d = {"voltage": "four million", "state": "bleedin' demised", "action": "VOOM"}
>>> parrot (**d)
—— This parrot wouldn't VOOM if you put four million volts through it. E's bleedin'.
—demised !

4.8.6 Lambda ;55

lambda B8 7 RS/ A . lambda a, b: a+b paGR [ HIHS AT . Lambda pgzXnl 1]
FAEAT R R AP PFR Ty FEfk b, EMEE et —EHA, sk b, et — U
FEMIFHIAHBE (syntactic sugar). SLEGIRpRAESE—HE, lambda e 0] AT AL & B W 1E I 5 | 1 52

>>> def make_ incrementor (n) :
return lambda x: x + n

>>> f = make_incrementor (42)
>>> £ (0)

42

>>> f (1)

43

T 51 Tambda ST SR T —{E R 55 A TR R /R R A

>>> pairs = [(1, 'one'), (2, 'two'), (3, 'three'), (4, 'four')]
>>> pairs.sort (key=lambda pair: pair[1l])

>>> pairs

[(4, 'four'), (1, 'one'), (3, 'three'), (2, 'two')]

4.8.7 [FBA3C {455 (Documentation Strings)

AR 2 B R B Se e [E A A X i 1

S —ATHR e — B B R e 1 F 2 S . (EVORFGAEIER, AN M (B et AR 0 1 1) 4 Rl 24 (T
ﬁ%gﬁ%ﬂ%%ﬂ*ﬁﬁﬁ% (B ARR% 44 R R 2 — i e AOE R B ) o 8 — AT ME AR B 5+ B BRI,
[/\J\ H %}bmﬂ%o

SCUFFEREIS AT, 58 T ATIEE S AT, FERLSE BRI S B AR B . R RAT TS — R EE
TR B PERREIY G R AE

Python 7 (parser) /N 26k Python AT A (A, PRI, MEIREIN] SOOI TR MEYE 0 ZERF 25 BR A
EFRAERLE A MG FEFE SR — AT S — MR AT EDE TR AT S R R AR CRREFSE
— AR HE, PRI o S 3 ) R | SR AR, AR e p SO EARN IS, SR/1%, TR AT
PRSI T4 AT ongsihir. NELB kgt R TR, HAEMLBT, &
SEATHY A PRRT S RSB B o B tab SR (EHRED\AZAR), R 7T R R

R 2 AT EI R A — A A 151 -

>>> def my_function():
"""Do nothing, but document it.

No, really, it doesn't do anything.
mrrn

pass

(€ & )]
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HEHEE—5)
>>> print (my_function. doc_ )
Do nothing, but document it.

No, really, it doesn't do anything.

4.8.8 FHX([F)38 (Function Annotations)

PR CERE SR Uk (metadata) &R, SR A& e SR U A RO BLE] (L &l R PEP 3107
F1 PEP 484)

[EJ#£ DA dictionary (F81t) BB AFHCERATY __annotations  BYET, HAE S8R M LM H AL
5r. SWERERE ST R IES WA R — 8 B 58, B SRR MRS — S TR R A . TR
SEFTARTES MR def BOAXG R IRPH, H—M —> SO —EE . AN EsIER T —
LG | B, — (SRS 8, DA [l A

>>> def f(ham: str, eggs: str = 'eggs') —-> str:
print ("Annotations:", f.__annotations_ )
print ("Arguments:", ham, eggs)
return ham + ' and ' + eggs

>>> f('spam')

Annotations: {'ham': <class 'str'>, 'return': <class 'str'>, 'eggs': <class 'str'>}
Arguments: spam eggs

'spam and eggs'

4.9 [Z=dh: =B A (Coding Style)

BUTEARRI SR 4= . SEEAY Python F25X, J2IFRGI#— T 4R A X T o K UEHFHREAAIA A B 1L
EE (SUERHEE, s Xte), A Lk AR E BT . AR N R AR A K i
e (AR, T 48 R A R U A AR O T B

#7% Python, KL B HEHRENE PEP 8 (IRE; EMATH M HE AR TR L OEH . 48 Python
PR AR AL R R EER R L

o S 4 ks AR, A tab .

4 iR /NG HE (A RFERIIREIREE) FORAE (85 [ER1) Z AP T7 5. Tab g6 iR AL,
I E .

o [Ef7, A7 79 5T,
(EVF T RE AR08 P/ N 23 0 60 P 25 7 (BB, o W] AR BN 2 L [EHEBR S 2 (AR AR 22
« BRI class (JEE)) , Je ek A EMR IR A FEAAG .
o QRTTRA, FEEIMR A 1T
o (i HERAT R
o EE IR ESETINEA, (AREEBBEREEM: a = £(1, 2) + g(3, 4).

o Class FlpR A 24 b B2 HlE 01, s class | UpperCamelCase (BElEXI/NE), s phat
B method § lowercase_with_underscores (/NEMJEE]) . ki self {EE] method 5—{#5]
B4k (B class Fil method, #ER.47 A, class) .

34 Chapter 4. AT iERTEiH



https://peps.python.org/pep-3107/
https://peps.python.org/pep-0484/
https://peps.python.org/pep-0008/

Python Tutorial, £(F] 3.13.0rc2

o FRRAHE R T R BT RS, ANZHAEM MRS . Python FHBHY UTF-8 aiHt &M A ASCII,
AT PABE A& RE S

o [ERRHL, EORIERE S O R e e A NS Y T BB BT HA, SR B 44 6Tl ASCIT 2 5C.

)
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CHAPTER B

RS

A B SR AR N SR E AR R SR P AN L, (L EUI A — SRR [ e i ik -«

51 E—LTHE List (R31)

List (H271)) Egeiiing, RAEZEENTE. Fiks) 7T B list 9141 method:
list.append (x)

A MEF I H ) list (R %R allen(a) 1 = [x].
list .extend (iterable)

#4 iterable (WIEMCHIPE) 23] list (g, %Y allen(a) 1] = iterable,
list.insert (i, x)

A —EE HEAZE List PAERME . W5 HEFR AR CENWRSIME, Fibha.insert (0, x)
Erif ATE list 5/, T a.insert (len(a), x) AFHER a.append (x) .

list.remove (x)
(I tist 2 — M (EA5 5 x 3. # list P CH A @i % valueError,
list.pop([i])
BB list e L EMIEE , EREE. WREGHENE, a.pop () MEBE list fi&iyEH ER
e, A listeEate R BB #EE, Ag5]% IndexError 5.
list.clear ()
[EIf List AT IEH o B FR del al:].
list.index (x[, start[, end] ])
[ B Tist T (EME S5 x IOTE H 2 R 5 ME (BB RS ]). £ list i IHH , B valueError

22

SR

51 ¥ start F1 end )52 FEHRAE slice FmykipMlla], 12 A BIVEROE MR 5 [ BIRETE list FRPER) T 751
HEFERIE, EAREMER R st (Y BRTEBRIASE, AR starr BRIASE .
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list.count (x)
[l 4 x 7E list BT H B U0
list.sort (* key=None, reverse=False)
4 list sPIHEHE . (PR 5 [ BORIEF TR EULIHEY , #52% sorted () #RAMIARTE)
list.reverse ()
1% Tist w4 JE H HiAR T B 2R o
list.copy ()
5] — 1 EEFIE) (shallow copy) [y list, Z&[AR al:].
PATN 2 — (8 F 2772 list Y007 ) i1

>>> fruits = ['orange', 'apple', 'pear', 'banana', 'kiwi', 'apple', 'banana']
>>> fruits.count ('apple')

2

>>> fruits.count ('tangerine')

0

>>> fruits.index ('banana')

3

>>> fruits.index ('banana', 4) # Find next banana starting at position 4

6

>>> fruits.reverse ()

>>> fruits

['banana', 'apple', 'kiwi', 'banana', 'pear', 'apple', 'orange']

>>> fruits.append('grape')

>>> fruits

['"banana', 'apple', 'kiwi', 'banana', 'pear', 'apple', 'orange', 'grape']
>>> fruits.sort ()

>>> fruits

["apple', 'apple', 'banana', 'banana', 'grape', 'kiwi', 'orange', 'pear']
>>> fruits.pop ()

'pear’

ROl eyt s]— L ik, B2 insert. remove B & sort, [FIEAGEIH IMEAM, e b, Al ETE
% None'. g2l it Python H T R kLGS REM R R .

7 AMEI] REMEr B, e A G DARGHER B L. B4, [None, 'hello', 10] MEAWHEF,
(EVRE SO AR B LU, 1) None ANRBEH A L. A LB ARG Bl i e I K/ NIET
B, 3+43 < 5+773 e RN LI

5.1.1 4% List {g[I') Stack (¥[T]) {#FH

List ({8075 (A A ST DA A4 stack (HE(ED) o Stack [Fl—fRBESF e 2 AT R RSBl (1%
S, last-in, first-out”) BUHIYEORHE#E. ARAT MU 57k append O i — 8 IE H G EER T . 1m0l
M pop () HAKERTMEZBUSHEER FImIEE . S0 -

>>> stack = [3, 4, 5]
>>> stack.append (6)
>>> stack.append(7)
>>> stack

[3, 4, 5, 6, 7]

>>> stack.pop ()

5

(BERET—H)
U HAth 55 5 AT AR AR 0, S AR method AR, B4 d->insert ("a") —>remove ("b") —>sort () ;.
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HEHEE—5)
>>> stack
[3, 4, 5, 6]
>>> stack.pop ()

>>> stack.pop ()

>>> stack
[3, 4]

5.1.2 4% List {E[E] Queue ([E)%]) {8

AT AT DA list FAF queve ([E151) i, BENESeMATCREBSEHIRE (Seiset, “first-in, first-out”) f)¥
RHEERE. SR, list AR R 7 U R R 2E . i append Fil pop AMMAFIHH R st o g, i i
i insert Ml pop AAHAFBL BHuG A TCREANG (HEHACRAH LT —45) .

WEREFAE queve, @5 collections.deque, HAEEHT AL PRI € R s I AFIHC . B4

>>> from collections import deque

>>> queue = deque(["Eric", "John", "Michael"])

>>> queue.append ("Terry") # Terry arrives

>>> queue.append ("Graham") # Graham arrives

>>> queue.popleft () # The first to arrive now leaves
'Eric'

>>> queue.popleft () # The second to arrive now leaves
'John'

>>> queue # Remaining queue in order of arrival
deque ([ 'Michael', 'Terry', 'Graham'])

5.1.3 List Comprehensions (34 EH)

List comprehension (EfF AR A5 ) FRARAT DA 3R 10 5 ¥ AL list. 5 T IR JH] S B — 11 51 B iterable
(PTEMRAE) , R T 3R A 1 S 1 5 SR e e RO E B iy list, i i s — M )41, Hog— 1
TOE B (R E AT o

RO, Bt S M B [P listd:

>>> squares = []
>>> for x in range (10):
squares.append (x**2)

>>> squares
(o, 1, 4, 9, 16, 25, 36, 49, 64, 81]

ERGE R (SER) —EEE x, HAEERS AR IIAEAE. FAT AT DAE BRI Iy R 3 AN 3 AT
{i] side effects (FI/EH) -

[squares = list (map(lambda x: x**2, range(10)))

i SR A SF Y -

[squares = [x**2 for x in range (10)]

T RS TR 5
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—{ list comprehension FYZH AL, EFF—¥ 7 FE9EE], A —1# expression (GHE ). —fil for Fh). %
T LM for ok if TA]. RGBT list, [EFREREN for A1 if AT, ¥aimiEs
AORMER&E R . BN, 3E1# list comprehension A4 7 Wil List H 4 s AEIY TC K :

>>> [(x, y) for x in [1,2,3] for y in [3,1,4] if x != y]
[FEL S G AN E, S (28 B30, (20, ) (28, )5 B (381, ), (31, AN

T E LA R

>>> combs = []
>>> for x in [1,2,3]:
for y in [3,1,4]:
if x != y:
combs.append ((x, V))
>>> combs
(L, 3, 1, 4), (2, 3), (2, 1), (2, 4), (3, 1), (3, 4)]

WA for Al if fEiE BRI E T 2 Al [ .
2R expression Jg—fli tuple (BIAN_EWGITHE (x, v)), EAEMERHR:

>>> vec = [-4, -2, 0, 2, 4]
>>> # create a new list with the values doubled
>>> [x*2 for x in vec]
[-8, -4, 0, 4, 8]
>>> # filter the list to exclude negative numbers
>>> [x for x in vec if x >= 0]
[0, 2, 4]
>>> # apply a function to all the elements
>>> [abs(x) for x in vec]
[4, 2, 0, 2, 4]
>>> # call a method on each element
>>> freshfruit = [' Dbanana', ' loganberry ', 'passion fruit "]
>>> [weapon.strip() for weapon in freshfruit]
['"banana', 'loganberry', 'passion fruit']
>>> # create a list of 2-tuples like (number, square)
>>> [(x, x**2) for x in range (6)]
[, 0), (1, 1), (2, 4), (3, 9), (4, 16), (5, 25)]
>>> # the tuple must be parenthesized, otherwise an error is raised
>>> [x, x**2 for x in range (6)]

File "<stdin>", line 1

[x, x**2 for x in range (6)]

SyntaxError: did you forget parentheses around the comprehension target?
>>> # flatten a list using a listcomp with two 'for'
>>> vec = [[1,2,3], [4,5,6], [7,8,9]]
>>> [num for elem in vec for num in elem]
[1, 2, 3, 4, 5, 6, 7, 8, 9]

List comprehensions A] PA2; 5 [EI3 (1) expression FIELAR AR, :

>>> from math import pi
>>> [str(round(pi, i)) for i in range(l, 6)]
['3.1', '3.14', '3.142', '3.1416', '3.14159']
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5.1.4 E}XfY List Comprehensions

1 list comprehesion HBHIE[Y expression 7] DA fF/a[ LY expression, 345 -2 —1 list comprehension.
FIEPA R Fom 3x4 JHEEAHG], T Lst (275 3 {2 E(E 4 1 List -

>>> matrix = [
(1, 2, 3, 41,
[5, 6, 7, 81,
[9, 10, 11, 121,
]

PATF#) list comprehesion €5 iR [ () 47 B3] 1 i 1«

>>> [[row[i] for row in matrix] for i in range (4)]
rry, 5, 91, 12, 6, 101, (3, 7, 111, (4, 8, 12]]

iR FANE E—E AR, [EERHY list comprehension G HARAR A for BUEHORE, FTLAE MG T4 :

>>> transposed = []
>>> for i in range(4):
transposed.append([row[i] for row in matrix])

>>> transposed
tey, 5, 91, 12, e, 101, (3, 7, 111, [4, 8, 12]]

111 & AE — B ) -

>>> transposed = []
>>> for i in range(4):
# the following 3 lines implement the nested listcomp
transposed_row = []
for row in matrix:
transposed_row.append(row[i])
transposed.append (transposed_row)

>>> transposed
tey, 5, 91, 12, 6, 101, (3, 7, 111, [4, 8, 12]]

TEEBSE M b, FAME ) [E 22 26 X (built-in functions) 11 A2 [EV 3k A AR I H B iR . FEE BT,
iR 2ip () Bt R AT AR

>>> list (zip (*matrix))
[, 5, 9, (2, 6, 10), (3, 7, 11), (4, 8, 12)]

BN B Z M, 2% %8 & (Unpacking Argument Lists)

5.1. #E—% T List ($351) 41
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5.2 del FAX

AT ARG R 5 | A @ (EARE: List HEYIHH = del BASK. JEA1 pop () method fH [ —{H (LA,
del BOAR AT DA ARIENNR list iy Fr Bl i 2 B List (FRAM.2 it e IR — 0 259 list A5 A0 EIRR A b B ofe
SERGE ). Pl

>>> a = [-1, 1, 66.25, 333, 333, 1234.5]
>>> del al[0]
>>> a

[1, 66.25, 333, 333, 1234.5]
>>> del a[2:4]

>>> a

[1, 66.25, 1234.5]

>>> del al:]

>>> a

[]

del tA] DA A5 2 1 5 8 -

[>>> del a J

Elg2 %, ¥ a M2 B aEmsss (2078 —ME XWIRIREIC 2 0) « A% 1EF 2 2 B
del fHAt

5.3 Tuples F1/F%1 (Sequences)

A 2] list 17 Hs (string) A 7 ZILFMFRAE, B2R5#4E (indexing) AR A ##4E (slicing) . b {52 771
EORBI AW E G T (F52 % typesseq) o [ Python Je B FFAEERE NGRS, AR AR & A HALK ¥
FUERHERIINA . BEE AR T —[EE S ORI muple.

— 1 tuple J& o E{ECHS f S BE IS R AL, 10

>>> t = 12345, 54321, 'hello!'

>>> t[0]

12345

>>> t

(12345, 54321, 'hello!"')

>>> # Tuples may be nested:

>>u =1t, (1, 2, 3, 4, 5)

>>> u

((12345, 54321, 'hello!'), (1, 2, 3, 4, 5))
>>> # Tuples are immutable:

>>> t[0] = 88888

Traceback (most recent call last):

File "<stdin>", line 1, in <module>
TypeError: 'tuple' object does not support item assignment
>>> # but they can contain mutable objects:
>>> v = ([1, 2, 31, [3, 2, 11)
>>> v
(ry, 2, 31, I3, 2, 1])

WMFEFAMERNE, P wple S02 ARG E, QIR tuple A RERIEAERY ELE (interpret); A" AT A
e AR SR A B M A A, SRR SR B R R A By (B A tuple 2 —{RCR
SE T84 ) o FRIRR VA wple P EEIEH AT, R DAL A T8 (B Tist) 1
tuple ,
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BfESR tuple A1 list 5 AARAELL, (EUR AAME 3 1 AL A7) A 1S (EVBEUR TR H (. tuple S@immutable (RAJE4(1)
WA AT EYITRFS, Ea 8y (unpacking) (#§2HAHiI%E) B(FK5| (indexing) HAFM (HHTE
1] namedtuples fYIRFGHE & 14 (attribute) SAFHL) o List j@mutable (RJEERY) , FOTHE H 2 [F R H
VTR R EVCRE A List SRAFHL.

— AR EI R, B S A 0 fH s | EEH Y wple: vk b @ E—Lear B L. 2519 tuple
FEl — B SRR AR — I E Y tuple K& h— MM E— M BE . (RS SHE— A M A
ERALR). B, HEARCE. fin:

>>> empty = ()

>>> singleton = 'hello', # <—-— note trailing comma
>>> len (empty)

0

>>> len(singleton)

1

>>> singleton

('"hello',)

BiiAzt = 12345, 54321, 'hello!' 2 —1@ tuple packing W5 : 12345, 54321 f 'hello!"' —
EWOIOE wple [, A HEEH AT DA

[>>> X, Y, 2 = ¢

i IR R AT E)F 5 v (sequence unpacking), WI3E FIYEALATALAE S5 5540 30 T 41 . TP oI AR 2R S5 9% 40
I S O L JH BRI TC R B ). R, ZESIREEH 2 tuple packing FIFSIHF#H)
HAMme .

5.4 £ 4 (Sets)

Python #1405 7 —MEMTE ser (5a6y) HYERPIZL. —fi set @—AM)7 HIE EE TR . EAR 70
A TR SRR T B EEDTR . Set WSR2k ZEMERFUEEH

KAEGEK set () pRUERPT A AR ST set. R BB —HZ5HY set, FRMAMH set () AR {}; &E
@ H 25K dictionary, —TEFGAMEAE T 5wt R4 M .

s (i —— 1 5 L ) 38 -

>>> basket = {'apple', 'orange', 'apple', 'pear', 'orange', 'banana'}

>>> print (basket) # show that duplicates have been removed
{'orange', 'banana', 'pear',K 'apple'}

>>> 'orange' in basket # fast membership testing

True

>>> 'crabgrass' in basket

False

>>> # Demonstrate set operations on unique letters from two words

>>>

>>> a = set ('abracadabra')

>>> b = set('alacazam')

>>> a # unique letters in a

{'a', 'r', 'b', 'c', 'd'}

>>> a - b # letters in a but not in b
{'r', 'd', 'b'}

>> a | b # letters in a or b or both
{'a', 'c¢', 'r', '4d', 'b', 'm', 'z', '1'}

>>> a & b # letters in both a and b

BT 1)
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EHE—5)
{Val’ Vcl}
>>> a ~ b # letters in a or b but not both
{lrl, le, lbl, lmV, 'Z', lll}

Flist comprehensions ¥, tWH set comprehensions (£EA4EEHEE):

>>> a = {x for x in 'abracadabra' if x not in 'abc'}
>>> a
{lrl, ldl}

5.5 =8 (Dictionary)

Nl 1 i) Python [EJ@ g RHEAI(E] dictionary (7527 typesmapping). Dictionary A4 W FE] [ BT 18
(associative memories) BY [ ¥4 [#i%1) | (associative arrays). AN 7412 H— 1/ #6 & Er S5 /E& 5], dictionary
4t (key) HERG|, SN PURATATR T RREAL FHRRIBEEAR AT DA 1ESE . Tuple ton] DL TESE, Q05
" R FE . Bl tuple; #7—{W tuple B sk M4 S A LM AT 2 D1, B REE 1R . (R
J list 5 {EdR, list 7] AR &R 5| 45Uk (index assignment). ] {1 #5IR (slice assignment) 5218 append ()
Fl extend () % method &P .

JE2% dictionary f iy =R B AR E — 4142183 (key: value pair) () set, P [R]—H dictionary [El0AZH
B, I RE T #2514 dictionary: { }o A% H B G2 58 40 B A SR 3 A KRG SR
AR AL T S A S . O R R A L R A A

Dictionary == 5 f) 45 VEEJE ph §8 Sk 77— 0 2 () Lm0 phy 3% S R BBUHE % (. W mT DAGE ) de 1 SRIEIS: S 5 .
WRFRAM ) AR A S A G A, RS S R B B O S A 25 . (0 A7 1) S R {1 € it A B e

¥ dictionary (] 1ist (d) G354 &% 7 BT Ay List, FLHES I 7 [EHH AR EF . (AR 2k
J¥, HIffH sorted (d) fREFRIT]) . WSRARRERE M2 A EAFE R, I B in.

i e I i — 1R dictionary f) i 5L -

>>> tel = {'jack': 4098, 'sape': 4139}

>>> tel['guido'] = 4127

>>> tel

{'jack': 4098, 'sape': 4139, 'guido': 4127}
>>> tel['jack']

4098

>>> del tel['sape']
>>> tel['irv'] = 4127
>>> tel

{"jack': 4098, 'guido': 4127, 'irv': 4127}
>>> list (tel)

["jack', 'guido', 'irv']

>>> sorted(tel)

['guido', 'irv', 'jack']

>>> 'guido' in tel

True

>>> 'jack' not in tel

False

PR dict () B B2 — RS 3 7 41 R ST dictionary :

>>> dict ([ ('sape', 4139), ('guido', 4127), ('jack', 4098)1])
{'sape': 4139, 'guido': 4127, 'jack': 4098}
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IAh, dict comprehensions 9 7] A7 8 T 72, gt L4 f1Y) 18 555X 2K 78 37 dictionary

>>> {x: x**2 for x in (2, 4, 6)}
{2: 4, 4: 16, 6: 36}

W B TR R, G BT |9 (keyword arguments) A IR @ e [EV i -

>>> dict (sape=4139, guido=4127, jack=4098)
{'sape': 4139, 'guido': 4127, 'jack': 4098}

5.6 [F/E#I3

W ¥} dictionary EEIREIRS, DA S H 3RO (E T ARE B BT items () method 2[R LTS :

>>> knights = {'gallahad': 'the pure', 'robin': 'the brave'}
>>> for k, v in knights.items () :
print (k, wv)

gallahad the pure
robin the brave

B HEEIERE, (CERT | LHEENE T AFER M enumerate () R[] REEUS

>>> for i, v in enumerate(['tic', 'tac', 'toe']):
print (i, wv)

0 tic

1 tac

2 toe

IR A DA_L R PR, AT AR H ARG 0 A zip () iR

>>> questions = ['name', 'quest', 'favorite color']
>>> answers = ['lancelot', 'the holy grail', 'blue']
>>> for g, a in zip(questions, answers):
print ('What is your {0}? It is {1}.'.format(qg, a))

What is your name? It is lancelot.
What is your quest? It is the holy grail.
What is your favorite color? It is blue.

SR HIE R EIRE . e IR E S, R reversed () Kk

>>> for i in reversed(range(l, 10, 2)):
print (1)

P w oo J w0 -

ZOAEIRE e, B sorted () B @32 — BT ASHEF Y list , (ER Gk A 72571 -

5.6. [FIE#%I5

45




Python Tutorial, £(E] 3.13.0rc2

>>> basket = ['apple', 'orange', 'apple', 'pear', 'orange', 'banana']
>>> for 1 in sorted (basket):
print (i)
apple
apple
banana
orange
orange
pear

HIFEHIEH set () A RBEEICER. ¥FHMEH sorted ) ML set O, HIEHEAHFENIFEEITCER
B (T o 1L v -

>>> basket = ['apple', 'orange', 'apple', 'pear', 'orange', 'banana']
>>> for f in sorted(set (basket)):
print (f)
apple
banana
orange
pear

A7 RF A B AR B AR Aol s 1) — M1 list, fEUZ, @SS — By st € sl B H 224

>>> import math
>>> raw_data = [56.2, float('NaN'), 51.7, 55.3, 52.5, float('NaN'), 47.8]
>>> filtered_data = []
>>> for value in raw_data:
if not math.isnan (value) :
filtered_data.append(value)

>>> filtered_data
[56.2, 51.7, 55.3, 52.5, 47.8]

EANT #REH (Condition)

fEAE while FI if BOAHERIE AT A EARATIESE 1, A e A HUGE S 1 (comparisons) .

HBGESR T in Ml not in MIFMEUE BN, TEASHE MR BAAE (BORFAE). 5 1 is Ml is
not HEHI Y F2 A B e MR B F. B HORGE S 19 18 5 BERT A [R] BB AR ST

FUBGH SR W DA A8, B, a < b == c HLRTENR a 2/NR b Ml b ZEER c.

F B B AT DA ST AMGESE T and Fl or, H—H HBGERMEE R (BT HAbAMGER L) WAL not
RKEE. Bl ﬁﬁ?ﬂ’]ﬁf’ﬁﬁ%‘ﬁthtt%@%?nﬁ% Hrr, not WECE IR, or MR, Hita
and not B or CZ%[Hi® (A and (not B)) or C., —IHN, FEHEATAHREREMEENAE

IMIESL T and Fl or WHEARE & (short-circuir) BT Gl Hg O 2c B AEA ST, 40 R L BLIRR R
GiduER, g, FAMCcEEMEBEMR, WA and B and C WEREAGNITE c. WERL R
IR AL AR AR IR, L 388 1 [l B B B AR R (L5 | 8

A — ] U IGE S B A A AR S S S R R IR A — (S O T RARY . Bl

>>> stringl, string2, string3 = '', 'Trondheim', 'Hammer Dance'
>>> non_null = stringl or string2 or string3

BT 1)
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>>> non_null
'Trondheim’

(M L—H)

JERE, Python 8 C¥EFA—kk, (EIER(EETRIRL AN SER T - =. BHMOE% T7E C i

wE R — BRI T == EEE A A EmA =.

5.8 FIIFIRMBERRBZLLE

JFE A IAE W] DA AR A RIS P A L e o T3 TR LBl 390 e X, (lexicographical) T 155 HHg
A& B IRETI IR, AR, [ETEEE ZoMm, MR r—I, DASHE, B3 H A — s e 4
56 USRS A LU WY JEAS B S AR 1 P 81, J i o Lo R EI AT . A R W3 91 B iy
IR H AR S, A7 5 sB MDA AF 1 o AR — 91 o5 — MR 1751, RISk 751 ([E)
W/ A o “7-ER B St X 61 Unicode (5L (code point) A 9 S HEF A EFT0. AR & — LA [l 741

JRM A

[N
N
w
IS
Al A A AN A A

= e e
~ 0~ 0~ o~
)

w
I

2, ('aa', 'ab'))

(11
(1,
'Python'
(11
(11
(1.0,
(11

R, A < 30> RICBORN AT e AR, FORYIPHIEA 85 10 BTk B, 1R G B{E s
AU R T MBI, FTRA 0 4508 0.0, 5545, 5 HI B R at e #REH — (W TypeError SHRAMAZ

Pt — e R RHET -

[Ef#

5.8. FFIIFIRMEFREZILE
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148 (Module)

WAL Python BLEASEEPHZ LRGN, 20l (WU ) MR E Sl el k. L, AHBE L
FRAFEAE, PRI AF O Al SR E 2 A B %y, T HJHRR ZoiE . Eate—ME A
(script). WEFVRIREABEE MR, VRITRE @A ZUE E ) BN IR S, T e dfet . V] fEth erAtUt —
TRPRZ B A E H AR R i o, (R A S v 20 s s 2 2 B A o e R

[Ey S ikiE—#h, Python f—M A DA E S AR SR D, [EE L BB S e, S
FEREENL 4L (module); FAH P RE FEnT AR import B FABKAE SR import 2 £ (main) KA (TEix JEE
WATHIEAS, AR EBBSCUT, P e sta).

PR 4R Python jE FEAFHAMIESR, MEAMSBAXTN L .py. AT, BHMAE (EEF

H) S A name_ WYfE. B0, HAREBUN SCT MRS L OB P Al — (A4 [E] £ibo . py BYREER,
[EIA R

t* REAREEM

def fib(n): # EHERERFESE n L
a, b=20, 1
while a < n:

print (a, end="' ")
a, b =Db, atb
print ()
def fib2(n): # EIEEEKMEHINZEF n L
result = []
a, b=20, 1
while a < n:

result.append(a)
a, b = b, atb
return result

BIFEHEA Python EREASEIHI LA 454 import S& fEALAH -

[>>> import fibo

49



Python Tutorial, £(E] 3.13.0rc2

EER S £ibo HEsen el N4 B EHEM A E Ji inamespace 1 (FENER L Python 18 3% (Scope) By 4=
M (Namespace)); &R EMA fibo MR . M IBAATE, 8T AR

>>> fibo.fib (1000)

0112 358 13 21 34 55 89 144 233 377 610 987
>>> fibo.fib2 (100)

(o, 1, 1, 2, 3, 5, 8, 13, 21, 34, 55, 89]

>>> fibo._ name

'fibo'

URARAT S RETE G A AR R 2, T DA A E 22 e 0

>>> fib = fibo.fib
>>> fib (500)
0112 358 13 21 34 55 89 144 233 377

1 RANTREH

BEAL W] DAL 2 rT AT I BOR CA iR K e 3. 18 e BRSO R AEERS AL M IG 1k, B &7 % —kpk
import A4 € AT, (AR EARAT, HEaBirem).

TRBLALEA E A TR 44 25 (namespace), A5T4H (F) e 6174 R X @ HE RIS AL FLAT 17 S8 2 55 142tk i
A P, LAY AT ATERA b O ] Al e, AN LRI 11 2 1) a8 i PR T A 44
MRS . S5 —Jri, WURAREE B eSO, ARmT AT E My BT A A A tliss i, DARIS | el X —H

B 7L, modname. itemname,

FE— (R AP AT DA import HoAt AT o E%ﬁ%uwwtﬁﬁﬁﬁﬁﬁﬁ(ﬁﬁéxﬂ7EK&%*%)%%
@fzﬁﬁﬁgml:ﬁlﬁ UNHCEAERAL (RAEAETRR3CEL class W), B¢ import ({5444 A
BOMA 75 [H]

;@Mt%ﬁﬁﬁ%~@ BIL Rk, IDAE R4 ALK import FREAL, ELH import % JFURSLAH F i 44 2 H]
o Bl

>>> from fibo import fib, fib2
>>> fib (500)
01 12 358 13 21 34 55 89 144 233 377

1E import 2 &2 BB Er P8, {H 2 385% o 30 B (B AH 44 RBEDR Sl 5 | AR [k 44 25 (FRBE, 7Rl
i fibo RYEFR) -

FLEBRA - TREIE R, AT LA import A5 SE Fe BT A 4488

>>> from fibo import *
>>> fib (500)
0112 358 13 21 34 55 89 144 233 377

TE M ES YL import BUAH P ETARYAAE, B T EUTEE O) PR AR . KEZMEER, Python R SH A
KEEMEMEIRE, HEEEE#ESTIIAT AR AM, [EHRER T IRE A e #EE.

AR, R E N EAN B A B s import * RO, R EV R g ST S e RS . E
AR EARAE B P EATT R, R AT AR

WA AR I B as, I as Z A4 A ELEE AN Y import LA EAE—E .

VR L, RAUERMWR THEAT] 0 TRRS); e TR R R R SR, R A RN B AR Al 44 25
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>>> import fibo as fib
>>> fib.fib(500)
0112 358 13 21 34 55 89 144 233 377

iE A import 773l import fibo FRLbR2—Hki, ME—ZEENEBAEEM £ib MEAL.
FERE £ rom Wyt n] DA BRI D7 2O ROR |

>>> from fibo import fib as fibonacci
>>> fibonacci (500)
0112 358 13 21 34 55 89 144 233 377

ol

AR RN, AR ALAE S B 4% session FHE @l import — . DI, ARVRSEEC AL, HI/H
EEESEG 8, CRAR - AAZAEL T HREAL, ATRAME importlib. reload (),

BU: import importlib; importlib.reload(modulename).

6.1.1 IEEHE EEDARBIT

H i AR [E)7 34T Python FUAH IR :

[python fibo.py <arguments>

01 import 454, BT OB T AT, (1 __name_ $(E) "_main_ ", j
B FR R DA R RS

i
i3
=
B
&
&=
Bt

if name == "__main_ ":
import sys
fib(int (sys.argv[1]))

PRI DA 22 AR E) A o 6] I 7T DAVEEI import (54, PHIEIRINT (parse) fir %41 (AR =UH5 H G 7B ALE
[ R, A aray:

$ python fibo.py 50
0112 358 13 21 34

AR BUAAL 2 import 1, JI % BORE U AN S Bp AT -

>>> import fibo
>>>

‘*%ﬁ%ﬁ%*ﬁ%ﬂ%ﬁtﬁ@%ﬁﬂ%%ﬂﬁ, s R I CRATRIRIE RS, DAEIAR 17 R TR

(i

B

I
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6.1.2 EHAEFHRT

Import — 1 & [F] spam WAL, HEsmE L@ I AL MNEEE4. AL MBI sys.
builtin_module_names % H'. WIRILAT], TR GLEHE B sys.path Ur&h & By &R B2 Hr,
BH—MHAFE spam.py HHESR . sys.path B2 B FIIRET IR :

o EAEAF AR RS (RS e RS, R E AR ) .

 PYTHONPATH (—jHLEAI shell 8 8 PATH WEEAH 1 BRI 2 H8 ) o

o BRZHSH B BRE (IG5 site-packages BRI, T/2H site HRAIIER).
A& sys-path-init 4 5 22 (1) 40 i .

fi(E]

TESCRAFIRIEAS (symlink) AEZE R, 30 A EA R I BoRl e Je e B BE AT S 45 2 4% A iRt 3R -
B, WERFREAS Rt R B n PR A 8 | AR

WIRAL 1%, Python BEITIAIBTL sys . path. U7 HHEMAHFTAE ORI e 0 SO PIER, YR
BB 2 il SRR OR S P A SN, TR BB ORI oA A4 TR, e
TG EE, R WER. W2 Rk e UEE S g

6.1.3 [#E:E | Python &3

()7 e s AASEARL 1 38 )3, Python i 45 8 A5 4H 1) 4 s A (7 7F __pycache_ ERIA&RR, [Ely4[E
module.version.pyc, i&[E version /&% & MR E A& 485, HA R &7 Python ¥ AR A 4
5. BN, 7F CPython 3.3 1, spam.py [ 4 i i A ¥ 9 & 7£F) __pycache_ /spam.cpython-33.pyc. It
i T I AT DA 2 A [R] FRCAS 1 S s A AEL R Python AN ] SRS ] IRp AR A7

Python HRIBJFUGTERAZME U H IV, AR sk A e 0 i f L Fog e . B2 — MR E & BB ABAE. 7
S, AR RABALE LG, IS RIZERE VR SE R A TR i] RASE T[] — e R

Python 7E MR [E] R AVAR AL PRI (cache). F5c, THRE BB At H A A7 ELIR0E 6y O S BOA RO BLAL I 4528
S, MAREGIERAL, MRS, SRR () MBS IR A7 AR
gokbger, [ BARREA A4

— TR

« A PATE Python 44 [ {1 /il BRI 2 8 (switch) -0 5 —00 ZREVNC M sl iy /b, Bl 28 —o [k
assert (BF) BRiRS, i —o0 [ARFEIfR assert BOAA __doc__ Fef. HijitA LefesUnl REMAEIN Lk
ELEER, A ERATE A CEMAHERS, A EEAS . OB BALH opt- £, Hill
N AR A AT BE B o ALY RCR .

o FH . pyc BRE, BARPUTEEEEIN G R .oy AR ME- BRI 2 B .
o Bl compileall A PAEJERHIE i FTA AL B 7 pyc 4.
o WEMAR, AEESREE, #2%PEP 3147,
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6.2 R4

Python Py 17— (AR , SRR NEATE S — (0 3c, REE) [Python pisUE2 % FE] (L [t
2 FE]). G d s hEEr; erme—R)E ik = 2o ERRE R E A I, A
WRE THRESCE, SEREMEERGEAERE (FlanRGEEM) . EBA R AR — AL REE, MR
EVRIRIET- & . Bl winreg BALEHE Windows [T . (EFERIIEALR sys, EREIEAES M Python K
wEar . S sys.psl fll sys.ps2 HIACGER L. KR TFICHTFH

>>> import sys
>>> sys.psl
>>> !

>>> sys.ps2

] ]

>>> sys.psl = 'C> '
C> print ('Yuck!")
Yuck!

C>

FUA B e LB IR, 7 75 2008 F0E W R 32

¥ sys.path B—flF7H list, BEEHZSIBAE SR BRWIGEE B 8 PYTHONPATH H1{#
B TH R BRAE, B 25 PYTHONPATH Rk ERs, fEEEATERERE . VR DA RERY list #RAEIE szt 8

>>> import sys
>>> sys.path.append('/ufs/guido/lib/python')

6.3 dir() FX

Ela dir () HRHRHBALE RN ITH A . BRI R list:

>>> import fibo, sys

>>> dir (fibo)

['_name_ ', 'fib', 'fib2']
>>> dir (sys)

['"__breakpointhook__ ', '__displayhook__', '__doc__', '__ _excepthook_ ',

' __interactivehook__', '__loader__ ', '__name__ ', '_ _package__', '_ _spec__',
'__stderr_ ', '__stdin__ ', '__stdout__', '_ _unraisablehook_ ',

' _clear_type_cache', '_current_frames', '_debugmallocstats', '_framework',
' _getframe', '_git', '_home', '_xoptions', 'abiflags', 'addaudithook',

'api_version', 'argv', 'audit', 'base_exec_prefix', 'base_prefix',
'breakpointhook', 'builtin_module_names', 'byteorder', 'call tracing',
'callstats', 'copyright', 'displayhook', 'dont_write_bytecode', 'exc_info',
'excepthook', 'exec_prefix', 'executable', 'exit', 'flags', 'float_info',
'float_repr_style', 'get_asyncgen_hooks', 'get_coroutine_origin_tracking_ depth',
'getallocatedblocks', 'getdefaultencoding', 'getdlopenflags',
'getfilesystemencodeerrors', 'getfilesystemencoding', 'getprofile',
'getrecursionlimit', 'getrefcount', 'getsizeof', 'getswitchinterval',
'gettrace', 'hash_info', 'hexversion', 'implementation', 'int_info',

'intern', 'is_finalizing', 'last_traceback', 'last_type', 'last_value',
'maxsize', 'maxunicode', 'meta_path', 'modules', 'path', 'path_hooks',
'path_importer_cache', 'platform', 'prefix', 'psl', 'ps2', 'pycache_prefix',
'set_asyncgen_hooks', 'set_coroutine_origin_tracking_depth', 'setdlopenflags',
'setprofile', 'setrecursionlimit', 'setswitchinterval', 'settrace', 'stderr',

BT —1)
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EHEE—5)
'stdin', 'stdout', 'thread_info', 'unraisablehook', 'version', 'version_info',
'warnoptions']

[EVE %5180, dir O FHH AT e 54 5

>>> a = [1, 2, 3, 4, 5]

>>> import fibo

>>> fib = fibo.fib

>>> dir ()

['__builtins__ ', '__name__', 'a', 'fib', 'fibo', 'sys']

AEE, ESIMIrABIR LA S B, RasE.
dir () AEslhEE R RSB A . WRIREESIEM, B #EFMERA builtins [E):

>>> import builtins

>>> dir (builtins)

["ArithmeticError', 'AssertionError', 'AttributeError', 'BaseException',
'BlockingIOError', 'BrokenPipeError', 'BufferError', 'BytesWarning',
'ChildProcessError', 'ConnectionAbortedError', 'ConnectionError',
'ConnectionRefusedError', 'ConnectionResetError', 'DeprecationWarning',
'EOFError', 'Ellipsis', 'EnvironmentError', 'Exception', 'False',
'FileExistsError', 'FileNotFoundError', 'FloatingPointError',
'FutureWarning', 'GeneratorExit', 'IOError', 'ImportError',
'ImportWarning', 'IndentationError', 'IndexError', 'InterruptedError',
'IsADirectoryError', 'KeyError', 'KeyboardInterrupt', 'LookupError',
'MemoryError', 'NameError', 'None', 'NotADirectoryError', 'NotImplemented',
'NotImplementedError', 'OSError', 'OverflowError',
'PendingDeprecationWarning', 'PermissionError', 'ProcessLookupError',
'ReferenceError', 'ResourceWarning', 'RuntimeError', 'RuntimeWarning',
'StopIteration', 'SyntaxError', 'SyntaxWarning', 'SystemError',
'SystemExit', 'TabError', 'TimeoutError', 'True', 'TypeError',
'UnboundLocalError', 'UnicodeDecodeError', 'UnicodeEncodeError',
'UnicodeError', 'UnicodeTranslateError', 'UnicodeWarning', 'UserWarning',
'ValueError', 'Warning', 'ZeroDivisionError', '_', '_ _build_class__',

' debug_ ', '__doc__ ', '__import__', '__name__ ', '_ package__', 'abs',
'all', 'any', 'ascii', 'bin', 'bool', 'bytearray', 'bytes', 'callable',
'chr', 'classmethod', 'compile', 'complex', 'copyright', 'credits',
'delattr', 'dict', 'dir', 'divmod', 'enumerate', 'eval', 'exec',6 'exit',
'filter', 'float', 'format', 'frozenset', 'getattr', 'globals', 'hasattr',
'hash', 'help', 'hex', 'id', 'input', 'int', 'isinstance', 'issubclass',
'iter', 'len', 'license', 'list', 'locals', 'map', 'max', 'memoryview',
'min', 'next', 'object', 'oct', 'open', 'ord', 'pow', 'print', 'property',
'quit', 'range', 'repr', 'reversed', 'round', 'set', 'setattr', 'slice',
'sorted', 'staticmethod', 'str', 'sum', 'super', 'tuple', 'type', 'vars',
'zip']
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6.4 £ (Package)

B [ B0 AL A ALk Python By 44 25 IR k. Bldn, BALARE A.B FIREN A
AE B B FHA. IEARBTALA TG, R ERBTAH AR AN 5 8 D B A RS A Y Al s o AR R, B0 PR
AR, MRS BALEME (B NumPy 5 Pillow) PR FIA S O HADE PO RBALY A .

MR IR A e — M BB A — R P o fURE R B B AR B4R (TR ]) . IREE U RA R 2 1A R X
(EHAEMP RIS TS, Bl cwav, .aiff. .au), HIL, TKIEIT%%*%TZF?E’J@I IR
%@jﬂ?ﬁ%ﬂﬁlxﬁﬁiﬁﬁﬁ’ﬂ‘%ﬁﬂ%“ IT%&EE% AR A 2 A FRAESE (BN, SR e, 3]
7. EFH%%%%IJJ « RN TSGR0, IR SR — R I SRR TIE L3 . U R AR
PER] RER A (U\F“fiﬂﬁ%?% LT R ) -

sound/ Top-level package
__init__ .py Initialize the sound package
formats/ Subpackage for file format conversions
__init__ .py

wavread.py
wavwrite.py
aiffread.py
aiffwrite.py
auread.py
auwrite.py

effects/ Subpackage for sound effects
__init__ .py
echo.py
surround.py
reverse.py

filters/ Subpackage for filters
__init__ .py
equalizer.py
vocoder.py
karaoke.py

Import Z{fRf, Python F#53 sys.path EWHE, S#&EMHWTHE.

HEFWESH __init_ .py %, A& Pyhon #MEN: (BRAEA i Fnamespace package, [E)l-—1{HF{ %
HEREAYTHAE ) s BRI DA — e AR 2 R v 4% (B0 string) AYHIE, ﬁﬁ*ﬁ%ﬁ?@ﬂ%tﬂfﬁﬁﬁﬁﬂﬁ
FPEF AR EREENEE, _init_ .py AR E S ABESR; HEmn] VT EAFRY
IBRFRUHE, BERE  all s, ek,

B T A B import {R[ESEAR , 40

[import sound.effects.echo J

BAEA T THi4] sound.effects.echo. 5|HRRAEHTEN 24

[sound.effects.echo.echofilter(input, output, delay=0.7, atten=4) ]

73— import R AYTr ik

[from sound.effects import echo ]

i B U — R T AR TR echo, [EIHAMERTE AT DA, B RELAIN R 5 08 -
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[echo.echofilter(input, output, delay=0.7, atten=4) ]

A — T Sk B2 import TR 1Y R =X B A B

[from sound.effects.echo import echofilter ]

M, EhIEEA AL echo, HERK echofilter () BRI LAB M :

[echofilter(input, output, delay=0.7, atten=4) J

AR, (] from package import itemlRf, item A[DUREMRYTHAL (BTEM), Al L2EMH
PoE R AR, Bem, cdass (HE) s, inport BHAX RN EN A EA & item; QIR
E, Hierfare s, EEHEA. IURE AT item, HI€7]#f InportError fil4h.

R, (] import item.subitem.subsubitem gf{ARF, B Ti&—IHZAL, & JHMLAZEN;
g — TN DARBA R, (HANEE R Al — TP E SR class, bR (AR

6.4.1 :EHh import *

HHMERNT from sound.effects import * I, @#/EAEE? MARET, HMTREAEREAT
TEEERS, SWEPHERN THA, EF e ey import. 5B EABBRMEEHE, H import T
AR ARG AR, S LRI A E i import —FRRAR IR 48R A

ME— R R B EE DR HE RN RS . import BRI A FES: GREMR __init_ .py
BRI ER—MAE __al1l__ flist, #iB3F] from package import * [AEHE, B2 %4k import
B R . B EBARRE, BAREE T AFTEE R EF I list. AR EEEREER A G i
(A import * | bt W] BB () AN 4% M list, B12K[E], sound/effects/__init_ .py HEEW
DL PR

{ all = ["echo", "surround", "reverse"] ]

T

EHERE, from sound.effects import * & import sound.effects B, 1B ={HPHEZ MK T
Ao

FH YRR, LA AT AR & 9k I 38 (locally defined) 1 4% R W U0, AR ARTE sound/effects/
_init_ .py BEED P T —{f reverse KR, [ from sound.effects import * HE5| AW
il FA%41 echo Ml surround, {HF% reverse FA, [HEIEH WIKE N reverse R T :

C

_all = |
"echo", # refers to the 'echo.py' file
"surround", # refers to the 'surround.py' file
"reverse", # !l! refers to the 'reverse' function now !!!
1
def reverse(msg: str): # <—— this name shadows the 'reverse.py' submodule
return msg[::-1] # in the case of a 'from sound.effects import *'

MR a1l [FEWEFE, from sound.effects import * fEIRRXEIR &3 sound.effects B}
T T RLAHAER import E) AT Gy 4 25 M B RS sound.effects B P import (1] fE €T
__init__.py HARILEMAREAAE ), SRR import B E R ATRARE. BES _init_ .py EF (P
&?ﬁﬁ)@%ﬁ/\ﬂ@?ﬁ%ﬂ) WA 2. B AIE M Z 5P inport BUAXBRER AR EM TR . 558 A
TR

import sound.effects.echo
import sound.effects.surround
from sound.effects import *
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UL, & from. . .import BUAINPEITIE, echo Ml surround WiZl4 import & Bl My 45 25 [,
BRAE sound. effects B EERN. (W __all  AHERE, SHRIEAERL.)

HESR, AR E AL IR, WAREN import < F, BALH e a0 HN A M, (HAE IR R
(production) fr) A g (3 AR AR LA R

FofE, ] from package import specific_submodule NEAE(RE! HEE L, ERMEEME,
B3R import AR T2 B i TR AN AL B i AL IR 44

6.4.2 E4(II5| /A

HEMANGEEEZHE T EANHAER (R HH sound &), WA [[E%f (absolute) import |, 5]
HREEMT T4, Hlin, EAE sound. filters.vocoder BT sound.effects 1) echo
B4HEE, WPAH from sound.effects import echo,

PRt A DA from module import name F{ import AT, %E [FH¥ (relative) import ], i52% import {ii
B SEFE R AH 2 import H Y E RIEFFAIEEEE. FlA0, £ urround BEEH T, ARAT DA :

from . import echo
from .. import formats
from ..filters import equalizer

LR, A import (B2 DA H BTRRCAL A B ERCHE . RIE B & Ak 2 " __main_ ", JTRAM
R MR BALTEWIE A Python IR LA, I8 € 2875 6 T ()3 import..

6.4.3 ZHEPHEH

BB SOR - RAFREYE __path o BAYERIIAILES (i list, BEHEMN __init_ . py RIEN
HEZRE, #Ia R R TeE R R RS BT 2 il 8 2 0T DARE I, (HE bR e s B s &
TFEI AL T B .

B SRE AR N R BT, (HE AT B O P ORI &

[Ef#
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CHAPTER 7/

A N\ Fnia

A gy n] AR AR s BRI T ALAAR G i U, B0 S AR DABER AT (]« 15 2t
ol AR AN R O 2

71 FEENEHEN

A1k 7 L A5 S TR R (1 75X 38 5 X R & (expression statements) 8 print () Hist. (5=
%ﬁi%i%ﬁ%wmﬁe ) Jris BRI R sys . stdout AGERUN . REANNY RS I
F i X R

PR g AR S A SO 2, TSR S EH DA AR B . DA 2 AR At 1 7 5K

o BF X AF AR (formatted string literals), F5AEF- 5 FIUAHI G| SE e H# G =5 95 mim L £ 8¢ F.
YRR DAYEE A e { 8 ) A7k Python 3, 5] H st dioal HoAh 7 Thi (A (literal values).

>>> year = 2016

>>> event = 'Referendum'

>>> f'Results of the {year} {event}'
'Results of the 2016 Referendum'

o FHNY str. format () method FFEHE L FEHAE. RIZLZTFTAM { A1y SRR AE, H
Tg%gfﬁim%ﬂw, AR TR Z AR A G R ZEDA I REAS Em IR, A i f anfer 4% =Xk
) i 51

>>> yes_votes = 42_572_654

>>> total_votes = 85_705_149

>>> percentage = yes_votes / total_votes

>>> '{:-9} YES votes {:2.2%}'.format (yes_votes, percentage)
' 42572654 YES votes 49.67%'

FER yes_votes AR E1 BN SR E BRI . i BIER @ percentage DA 100, [Eff
B 2 f/NECHAR RS — R 4058 O B SRR AR, 55 2(E formatspec) .
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o etk REFTLAH SRR (slicing) FTHi 3% (concatenation) BAE, SEMITAR T ER, BN ATA
PREERMGIOHERURS 3. A ZUEN A — 28 method, REDA%SE MM SCEA 7 eh , E LG BARLA A

%1% AHFEERN LY, FAAREEUR S BONETIREE, TR repr O B str () BIEAE T (E#(E)
El 7.

str () AN MR RE—EABSBI0FORE, M repr O 1 RUREE G TR FORE (R
.ﬁfmﬁllﬁlﬁ ik, MU SyntaxError), RHIPHER IS SR E For ik, str O fEE repr )
HMEME. AFF2ZH0E, R2% T, B(list ) dictionary &7 4iH, @Hﬂﬁﬁﬁﬁl@iﬁ@ﬁ*ﬁﬂlﬁﬁ%ﬁﬁ [IEZE
R EVRRE), A MREAS [ R

— L)

>>> s = 'Hello, world.'

>>> str(s)

'Hello, world.'

>>> repr(s)

"'Hello, world.'"

>>> str(1/7)

'0.14285714285714285"

>>> x = 10 * 3.25

>>> y = 200 * 200

>>> s = 'The value of x is ' + repr(x) + ', and y is ' + repr(y) + '...'
>>> print (s)

The value of x is 32.5, and y is 40000...

>>> # The repr() of a string adds string quotes and backslashes:
>>> hello = 'hello, world\n'

>>> hellos = repr (hello)

>>> print (hellos)

'hello, world\n'

>>> # The argument to repr () may be any Python object:

>>> repr((x, y, ('spam', 'eggs')))

"(32.5, 40000, ('spam', 'eggs'))"

string B S —fH Template class (HE), $24E T ERREIT AR k. ki sx B
F7%, [EDA dictionary (BT, (E3EPAR A4 ) W B /0>

7.1.1 BRI FER LA (Formatted String Literals)
M FR A (EREE -F8), EEAEFRMANE £ 8 F, EEREHFE {expression}, #
PRI DAFEZERET A Python fH X9 (H .

% EIAF (format specifier) ZBEEENY, F7EMER K, ATOAE ez fIE . AR HEBII pi
AN AR = A0

>>> import math
>>> print (f'The value of pi is approximately {math.pi:.3f}.")
The value of pi is approximately 3.142.

16 ' REE R, T ARE e B DR TR, R AR R

>>> table = {'Sjoerd': 4127, 'Jack': 4098, 'Dcab': 7678}
>>> for name, phone in table.items () :

print (f'{name:10} ==> {phone:10d}")
Sjoerd ==> 4127
Jack ==> 4098
Dcab ==> 7678
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A BT E A DA AL BT EA . ta B ascii (), 'is' EH str(), "' &
EH repr ()

>>> animals = 'eels'

>>> print (f'My hovercraft is full of {animals}.')
My hovercraft is full of eels.

>>> print (f'My hovercraft is full of {animals/r}."')

My hovercraft is full of 'eels'.

=IEU%?6‘TH%IJA%{% ER AR ERZER AW ST W58, AR RZER AR (evaluate) R 1R

>>> bugs = 'roaches'

>>> count = 13

>>> area = 'living room'

>>> print (f'Debugging {bugs=} {count=} {area=}")

Debugging bugs='roaches' count=13 area='living room'

B2 B = [ s A SCPFPEE ST (self-documenting expressions). #7882 %5 & Le UL 7 A3 AU B
%, w5 formatspec 25457 .

7.1.2 =8 #) format() method

str.format () method fEZA H¥EUIT

>>> print ('We are the {} who say "{}!"'.format ('knights', 'Ni'))
We are the knights who say "Ni!"

KAEGE R HEN 7w (BEWRS N el EEIEL str. format () method FH2F. KIEHEH BT
FRZYIAEMHESS str. format () method R FFFERIV B .

>>> print ('{0} and {1}'.format ('spam', 'eggs'))
spam and eggs
>>> print ('{1} and {0}'.format ('spam', 'eggs'))

eggs and spam

UIRAE str. format () method FH (I BRSE 75 8, TLAGEI 5 #e R K51 T EMI{E.

>>> print ('This {food} is {adjective} .format (
food="'spam', adjective=' absolutely horrible'))
ThlS spam is absolutely horrible.

37 B | AR I 5 [ P DM T A

>>> print ('The story of {0}, {1}, and {other}.'.format ('Bill', 'Manfred',
Ce other="'Georg'))
The story of Bill, Manfred, and Georg.

ﬁn%%&ﬁ A ,u\ﬁz\iﬂﬁﬁﬁi‘%“c%%% t[ﬁiiﬁ%ﬂﬁﬁﬁzs?’ AR AN SR 0L BT | . BIR AT A
AR (dicy), [ETAEE (1" STHHE (key) SREFATEIN .

>>> table = {'Sjoerd': 4127, 'Jack': 4098, 'Dcab': 8637678}
>>> print ('Jack: zuf:ﬁck‘:d;; Sjoerd: 0[Sjoerd] :d};

Ce . 'Dcab: {0[Dcab] :d}'.format (table))

Jack: 4098; Sjoerd: 4127 Dcab: 8637678

FI** 453, 1 table FHEIERIST S BOANGE, (LA PRI
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>>> table = {'Sjoerd': 4127, 'Jack': 4098, 'Dcab': 8637678}
>>> print ('Jack: ; Sjoerd: ; Dcab: '.format (**table))
Jack: 4098; Sjoerd: 4127; Dcab: 8637678

BEE# R vars O HABHR, SRy EE . sz nT DA — 8 61 5 B A [R5 B dictionary :

>>> table = {k: str(v) for k, v in vars().items () }

>>> message = " ".join([f'{k}: " + '"{' + k +'};' for k in table.keys()])
>>> print (message.format (**table))

__name__: __main__; _ _doc__: None; _ package__: None; _ loader_

Bidn, RS E A — A HE TR A, 51 RO Py BNy T

>>> for x in range (1, 11):

print (' ' format (x, xX*x, X*X*Xx))

1 1 1

2 4 8

3 9 27

4 16 64

5 25 125

6 36 216

7 49 343

8 64 512

9 81 729
10 100 1000

BME str. format () WATFHRERALAIZZIEEM A, 55 F formatstrings.

713 FHEtFa
T A AP B 2 A e S [l 8P B Sr T

>>> for x in range (1, 11):
print (repr (x) .rjust (2), repr(x*x).rjust(3), end="' ")
# EEW—FFERAMN 'end’
print (repr (x*x*x) .rjust (4))

1 1 1
2 4 8
3 9 27
4 16 64
5 25 125
6 36 216
7 49 343
8 64 512
9 81 729
10 100 1000

(iR, M print O F@EEMZ BIMA—WZHE 5 BRI AR A IS BRI AZ RS )

FHYFN str.rjust () method FEEAE A A 254, (72 E8 DAKS & O RO 75845 8% . LY method

A str.ljust () Ml str.center (). ia¥¥ method REAALMIEIZE, I —{fH7H, WHEE AR T

R, b1F37'é’ﬂ’@Z%ﬁ%$ 7T e AN i el S 5 B SRS bk S LA ) A 151_1_%1\2%%%*@

Eg,)%ﬁ@l‘*.@%ﬁ SERAIERE. (WERREMEEE 7S, ITAIMARL x. 1just (n) [:n] BHHY]
SLIK=
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73— method J2 str.zfi11 (), FW7EMUETHMZABIME, HAEMEIE&Y:

>>> '12'.z£fill (5)

'00012"

>>> '-3.14"'.z£fill1(7)
'-003.14"

>>> '3.14159265359'.z£fi11(5)
'3.14159265359"

7.1.4 BAILFBRIOERE

% FHEHT (modulo, Fill) W] F T gAML, 1 format % values i (HH format J2 55 ), format
BNy & EERUS €9 values I s 2 W T HE TR . HLIER R AEEIT A3 46 (A (string interpolation). il

>>> import math

>>> print ('The value of pi is approximately .'" % math.pi)
The value of pi is approximately 3.142.

% %5l i old-string-formatting /M o

7.2 BRIEX

open () [Bl{E—{ffile object , T C f5eH (5 F A4 WAL S2 L 5 | 80RT— AR B $ 75 | #2 © open (filename, mode,

encoding=None)

[>>> f = open('workfile', 'w', encoding="utf-8") ]

ST R W SEELM TR BT RS, S T AR AN T A .
mode [E] ' v I, FORVAMERURABIEMES: B 'w' I, RRAMERABIEESR (CAE IR AR g
iR 1 ra Wy, PARPINEAE R PHERS , (MR ARERLRG QA SRR, o+ Al
PABHEE R EREATRIRFIEI A . mode 5| WORBRIERY, A ISR @ HGRE 'x .

T, AHAEDA text mode BAE), FEH, FEAHZEH SER AT ARG, FPLARHE MG )5 encoding MEATHRTG . A1
ARIGTE encoding, WHRRMEGRER AL A (L open () ). UTF-8 2 BIRFAOARTE , BRAFIRIE 2% 1
HESAS, SRR encoding="ut£-8", £ mode LML 'b' FVA binary mode (i) BH
EIE%E, iR bytes PFRIBARTR . DAt HIBL BRI SRR 7T AR E encoding..

TESCTHEK (text mode) &, @HURF G HBHEF- SR E AT AT (Unix E[E] \n, Windows E[F] \r\n) #[F]
\no TESCTRA TR ARE, BRCEHE \n B g EIR7 S0 AT AT . B RRTERER SR S Gk
ey X SR R ARDE A B, (HEERR R JPEG B EXE AP ikl ¥Rl 75857 ISR 220,
R A R

TERE BRI OERE, (] with RS TR EIE . @R, WEMBEMETRR, AR5 5 1 6
b, RERUYE R P . (1 with RSN try-finally WL, SAHERERTZ

>>> with open('workfile', encoding="utf-8") as f:
read_data = f.read()

>> # XM AUBREEIAZEZC LS B HEA .
>>> f.closed
True

WARAREAG fH with BGET, RIMERFI £.close () BAPAANES, FTDANE RIREHCHEE I il i RS AR
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i

BEN £.owrite () W, FHARMH with BEEFEIENY £.close (), RIEREAXMIIR G, Wl fgEs
f.write () B5 | BEG B5E 28 ATERE.

Afie i with BAS, S0P £.close () BIP—MAMRWIE AR, Bl I & B B KA

>>> f.close()
>>> f.read()
Traceback (most recent call last):
File "<stdin>", line 1, in <module>
ValueError: I/O operation on closed file.

7.2.1 EEZY%H) method

A AR HE O] B — A E £ BRI E e

TP R MEZ, AP £ read (size), BWEEHGER, EAFE (Crefit) sificgls
PiiF () BRI, size 2 HBRIEIERBIFED B, 5 size P B A3, HENETER G
W BRI G0 SR R R O I R A B WA R, B e R ARR . B, % HE SRR size BiE
MFETC (SCFAEE) 5K size S A7 oAl (i diiEst) Erpialo ml e, i miy O A0 S A 22 10 K i
f.read () GFEHEFEH (1),

>>> f.read()
'This is the entire file.\n'

>>> f.read()

f.readline () MR PR —1T; 770 (\n) GHEETHNER, NAEEERGAZDT
FIOURE, EA G RI R AT, By R A W IR A% £ readline () [Iff—fH=
T, EFORCASENE TS A, M AATRERER \n, W A& —HERTT TR T

>>> f.readline ()

'This is the first line of the file.\n'
>>> f.readline ()

'Second line of the file\n'

>>> f.readline ()
T

HERE R I AT, WA R e TR . SR AR A SO A RO P, HA g

>>> for line in f:
print (line, end='")

This is the first line of the file.
Second line of the file

R ARAEIE — RS 20 B AT list (], WIPAMH list (£) B £.readlines ().
f.write (string) il string (EIAE S ARZE, [ERIEE AN T I0H

>>> f.write('This is a test\n')
15

HAHMBA Yz w, 2t eMEDET S Cerdsl) sfocfsyer (TH)
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>>> value = ('the answer', 42)

>>> s = str(value) # # 704 ¥ [F ¥ &
>>> f.write (s)

18

f.tell () BIE—MEREE, EAEBEYIERETWEROCE, £ RN R ERR RG2S 1AL
TEALE, AESCTFREUR ROR B S R

ffiff] £.seek (offset, whence) W PAMGEMEZYIFRINIE . L EFHE 20— 2% 2 offser )
Tt 2% B 5|3 whence HGEYE. H whence {HE] 0 Wy, Fon AR REE, | FnMHEEIESE
P, 2 Tl RSB AREEI 28 . whence W45, , HIHFR(EE 0, BIDAKS REIFEIER 2 %8,

>>> f = open('workfile', 'rb+')

>>> f.write(b'012345678%abcdef')

16

>>> f.seek (5) # BB E A E N E LT M
5

>>> f.read (1)

b'S!

>>> f.seek (-3, 2) # BhEL R E =181 T4
13

>>> f.read (1)

b'd!’

TECTHEE (PR TR ARMA b RS 1, RAFMERMEESE B r8% (A seek (0, 2)
[ R EA T ZOIN), BRARE £.eell O BERE, 5020, A 2GRN ofser (Ho HMALAT offser {H
A e A TE.

R Z WA — LB A method, R 2AHE MK isatty () Ml truncate () ; HEERYFR)SEIESE G RE
R ES % FE.,

7.2.2 {EH json EHEEBLEIE

7 H3 AT AT B AR 5 R ARG B IR RRR read () method H a7 G285 Hil
GRS int O EEEIK, B 1123 Ehmr s, R EEE 123, SRR R SR list 71
dictionary (“7t) SHEIAERERMEALR, T-BIFINT (parsing) FIJFFIML (serializing) s A#1FEIHE .

AR I o ol ) 3 AN BT M 8 A 5 S R U5 A R B ) R R A7 BIRE 22, Python SZ 38— M 1 EEREAZ
[E#%28, HHE] JSON (JavaScript Object Notation), AL §son W #2Ii Python okt E , (B & M IR
FRFERYE; EHEARREE serializing (JF54k) . W7HFRTE P EEERNRIE deserializing (JF5ML). 1E
FFIMERR T2 B, TR0 “EE AT AR AP A AR S ml R v, B3 o 4 B o o 3 106 30 i () B2

fti(E]

JSON #% 2048 1 dhu fiff A A B AR R bl (B A2 )7 s m il R e e st e sEHE T |
BEVEVE (interoperability) 1245,

WA —AYF <, A7 B RECHE R gt B 1) ISON Fep ik

>>> import json

>>> x = [1, 'simple', 'list']
>>> json.dumps (x)

'[1, "simple", "list"]'
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dumps () BAH—HEH, FE dump (), BRAHIFTIEE e file. L, 2R £ 2 HETHA
i BAEI g rext file P, FATAT DATE BEAL:

[json.dump(x, f) ]

¥ £ R —MERE. wEBU binary file Stext file Y, SR ARAEYIIEE

[x = json.load(f) }

ftiE)
JSON ## & Wi 78 PA UTF-8 #% 2 4. 7 B [E) JSON A5 4 DA [E)— fi# W] 3 BB 55 A frext file W, L]

encoding="utf-8",

SR L0 PP 7 0T DA Tist 1 dictionary, L8245 JSON o/ AL ERRH0 class (CBIE) 501, SIAG %
—SINA AR, §son HALINS YR & H T,

W%
pickle - pickle Fi4

BLJSON “R[F], pickle 72— SUEF 1 A EIHE Python MM FILAIIHE . L, E(E Python Fiief
ANRE S SELHAM SR = A A i RE AR . EER(E), Bl AR AN R Rt T Bos I
BER LG, AFEBOREIRA Z AR pickle BRUFSIML, IPABATIEE A REAS .
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gEExFAGISD

) HaE L FREA B SRR, (SRR ESGE T #], VR RE e e L iai e . RN (220) W
FEA RIS REEIE]: 5% 45 32 (syntax error) FH) 5] (exception).

8.1 FE /LR (Syntax Error)

R B R TI M 3% (parsing error), ‘BB FF 2 5% Python fYIH A i 38 FLAY A% -

>>> while True print ('Hello world")
File "<stdin>", line 1
while True print ('Hello world')

AAAAA

SyntaxError: invalid syntax

The parser repeats the offending line and displays little ‘arrow’s pointing at the token in the line where the error was
detected. The error may be caused by the absence of a token before the indicated token. In the example, the error is
detected at the function print (), since a colon (' : ') is missing before it. File name and line number are printed so
you know where to look in case the input came from a script.

8.2 fil5h (Exception)

B i — BB sU B A T IEREI RS, B RU AT IR0 ] REL Bt . BT IR AR I 2 1) SR AR (M) 91
BISA—E AR B AR DL REEE G 7 Python A2 A ANME R E AT Al K Z B B SN ke BE
[E H g R R ) Sl -

>>> 10 * (1/0)

Traceback (most recent call last):
File "<stdin>", line 1, in <module>

ZeroDivisionError: division by zero

>>> 4 + spam*3

BT 1)
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(R E—1)

Traceback (most recent call last):

File "<stdin>", line 1, in <module>
NameError: name 'spam' is not defined
>>> '2'" + 2
Traceback (most recent call last):

File "<stdin>", line 1, in <module>
TypeError: can only concatenate str (not "int") to str

SRR B IR AR — AT 1R 8 A TAHES . BIANE RIEIRRAY, I AEZ A% R ERHUE ) — S B . 33
PRI AMERIE]: ZeroDivisionError, NameError Ml TypeError. {EEIGIANERIY: D FEE, Bt
A EVE B 5h (built-in exception) 14 ff. A (0 EI 25 /AR A0 A, (H S & 2 161 21 Hl)
RN—E TS (MRS — A G « EER A4 2 E 2 ()T (dentifier), N2 B B 5

(reserved keyword).
AT HARR A, ARG AN BB RSB SN IR A, (EJRA 1 A

SR AUR A BB, I HEET ] (stack traceback) Y TE U BUREEA: B AMIRESE . —BORE), B &H 5] T IR
A AT (source line) I HEEIRT I ; (H BN & BUREAMER A gl Ui .

bltin-exceptions & fifi 51 i [E1 fr) 61 50 1 &AM ) 7 5.«

8.3 EEHISH

A ry AR R TS G R ISR AT . AN SEP ORI MA LS, AR ERga AL, HER
FEH A TR (] Control-C B RGRMIES ) FHER, M HELNR a6

KeyboardInterrupt FlAMEHE,

>>> while True:

try:
X = int (input ("Please enter a number: "))
break
except ValueError:
print ("Oops! That was no valid number. Try again...")
try BOAGEED AT,

o TG, BTy T (try fl except BT MMBIAR).
o WERIEHEEAGION, R excepr T8 Gy, try BUASATSER.

o WERPAT try TRIRFEEE TSN, AR TR PRI BB e gkt . AR BISMARILEE except B 8
TREBISNA AT, W except T o) T, IR, HEHTRAT trylexcept [ 2 R IR

o WERBEE R BISNRIT G except T o] PRIBISN A RE, HIEHLERERISMNER) cry BOAsU DRI E]
W, B — A R4 5t (unhandled exception), BT 1L, [EBUREEHRAUE.

try BOAXTT AR A1 excepr 41, EARFMGISMEE EIE, M A —HEEE G 7. KA
R PR try TR ARG, MR G R — try BOASEHALE B H TR B15h . — {8 excepr F
&) ] DA —ALAE SR tuple S AAGISL, fHildn:

. except (RuntimeError, TypeError, NameError):
pass

A class in an except clause matches exceptions which are instances of the class itself or one of its derived classes (but
not the other way around --- an except clause listing a derived class does not match instances of its base classes). For
example, the following code will print B, C, D in that order:
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class B (Exception) :
pass

class C(B):
pass

class D(C):

pass
for cls in [B, C, D]:
try:
raise cls ()
except D:
print ("D")
except C:
print ("C")
except B:
print ("B")

FEYER, R excepr T & WNEF RS (3 except BRI —MH), MEEHH B, B. B— 5 —{HFFEH
except ¥ &) i i EE

EOISNEEAIRE, BT RE A B, WAL OIAMY ] S SIBINAE RS e AL, R IER S A
A,

except T & W] DAYEG SN REAR 9 € — W A8 . 15 1 5 Mol 90 2] — R 9] MEC 9] (instance) ,  HC5 | 0 5 A
¥ args @M. BT HE, EEESEERT __str__ (O PAEVHIEE S B A T8I args:

>>> try:
raise Exception('spam',
. except Exception as inst:

'eggs')

print (type (inst))
print (inst.args)
print (inst)

# the exception type
# arguments stored in .args
# __str.__ allows args to be printed directly,

# but may be overridden in exception subclasses

X, y = 1inst.args # unpack args
print('x =', x)
print('y =', vy)

<class 'Exception'>

("spam', 'eggs')
('spam', 'eggs')
X = spam
y = €ggs

BIAMNY __str__ () Wd Gk R PGSR B i —i sy (TAHET D).

BaseException &l A BRI HI#M it F () base class. ‘B[ subclass (HHE]) 22—, Exception, HIZHT
A A E I 4b (non-fatal exception) 1Y) base class. g L #hANJ2&: Exception [ subclass, T8 5 A & 9% R
H, HEEM AR AR EZ AL SRGIIMIE T H sys.exit () 5801 systemExit, PAKE
i B A P TR SR 5 [ #21) KeyboardInterrupt,

Exception A DAMIMEEMCAT (wildcard) SHiE (#6F-) PramIBish. SR, HBHFHMEE R ST REH B
AT R B IS, [EA R AR TR O 1AM IR (propagate) .

JEI Except ion (R WS, 2 ez piloh el altlE), AR E R e (A sF—ERFn X (caller)
AP EZ 151 ) -

=
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import sys

try:
f = open('myfile.txt"')
s = f.readline ()
i = int(s.strip())

except OSError as err:
print ("OS error:", err)
except ValueError:
print ("Could not convert data to an integer.")
except Exception as err:
print (f"Unexpected {err=}, {type(err) ")
raise

try .. except BUARA —HERYERY else F &), MHIRE, 3% THIMIEAEITA except T o) 2% WR—BL
REAGL BT, (H oy F o) XEVH RGN, B TRA . fln:

for arg in sys.argv([l:]:

try:
f = open(arg, 'r')

except OSError:
print ('cannot open', arg)

else:
print (arg, 'has', len(f.readlines()), 'lines')
f.close()

i) else TAJMLI try TAIRIMBESMORE IS 2L, PIENE T AR RN A2 ] try ... except
Bl AR ARSI T 5 R RO Bl S

BIAME) P AN PR oy F &) [ESZ Bt ARy G150, SR B oy F 41 (E) (B2 M) wpn i e s E R 8 A
BiIsh. BIan:

>>> def this_fails():
x =1/0

>>> try:
this_fails ()

. except ZeroDivisionError as err:
print ('Handling run-time error:', err)

Handling run-time error: division by zero

8.4 5| & BI5b

raise BOAK AR SHIBEH 5 818 E R BIsh. Bl

>>> raise NameError ('HiThere')
Traceback (most recent call last):

File "<stdin>", line 1, in <module>
NameError: HiThere

raise ME—/5 ot & 25 [ BB b . 5% | B2 — MBI ANE G5 51 4b class (fi74: § BaseException
[1) class, {4l Exception BB subclass). WIR—EGIS class iR, B @A | ST 0 & ) E A bR X
(constructor) , fH &4k H B 27 B (implicitly instantiated) :
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[raise ValueError # 'raise ValueError()' W & }

WARAR AR R A5 18 T RIS, EERITRIEME, HIAT AR raise BRIRSRERNS #4015

>>> try:
raise NameError ('HiThere')
except NameError:
print ('An exception flew by!')
raise

An exception flew by!

Traceback (most recent call last):
File "<stdin>", line 2, in <module>

NameError: HiThere

8.5 fl5h&EEE (Exception Chaining)

WIARTE except BigTIRBEE AL T — MR B BIS, HIIE s (A1 2 B B SRBR AR, [ 25
TESRRAIUE A

>>> try:
open ("database.sqglite")
except OSError:
raise RuntimeError ("unable to handle error")

Traceback (most recent call last):
File "<stdin>", line 2, in <module>
FileNotFoundError: [Errno 2] No such file or directory: 'database.sglite'

During handling of the above exception, another exception occurred:
Traceback (most recent call last):

File "<stdin>", line 4, in <module>
RuntimeError: unable to handle error

BT RGeS — O B RER, raise BUASNARF—MEEEN from T4):

# exc b 78 & Bl 5 E Bl & None,
raise RuntimeError from exc

LTI, B AR . Bl

>>> def func():
raise ConnectionError

>>> try:

func ()
except ConnectionError as exc:
raise RuntimeError ('Failed to open database') from exc

Traceback (most recent call last):
File "<stdin>", line 2, in <module>
File "<stdin>", line 2, in func

ConnectionError

T 1D
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(R E—1)
The above exception was the direct cause of the following exception:
Traceback (most recent call last):

File "<stdin>", line 4, in <module>
RuntimeError: Failed to open database

EMAFHE AR from None 2e{5)i] H B Bl Sk :

>>> try:
open ('database.sglite')
. except OSError:
raise RuntimeError from None

Traceback (most recent call last):
File "<stdin>", line 4, in <module>
RuntimeError

B2 B A B BRI AL, R L bltin-exceptions .

8.6 fEFM&EBERBIS

A AT DA 8 ST B A 4b class 2K B O RIS (B T i Python class, #EW.Class (38[F)) ). A2 H
P e M, Bl /hE % IE Exception class fiT4E H K.

B4 class AIREE F&AMALATHA class REEMIAY S, (FIEH G e AERefi i, ROt — LUk, SRR 8%
(1 S RRURT B 81 4 B il R 2R

KRz s bishese, #eA [Erorl EEATRE R, BUUREEGISMS .
A RERAL e R E T H SRR, PARCETEHE 800 s 2 S AR A Bt

8.7 ERFEEE

try BURSA 5 — BRI R, AESAE T A B N A TR BB (. pian:

>>> try:
. raise KeyboardInterrupt
. finally:
print ('Goodbye, world!")

Goodbye, world!

Traceback (most recent call last):
File "<stdin>", line 2, in <module>

KeyboardInterrupt

ﬁn% finally THIfFA(E, HI finally FAJER try BORRGRATHATH A —IHIEH . A try PR
HEAEBISL, BEHAT finally 4], PARAEDSHSBISMERERE, T 5L

o HBISMEEER toy TRIRATIER, RIS B except A EHE. AR % B A1 A B¢
except THJEH, EETE finally FRIBATRBE T,

o —fEBISNATREEEE Y except X else TAJSAATAFE. [k, 3%BIAMEFE finally FAJFITEDE
G

72 Chapter 8. #&RFafi5h




Python Tutorial, £(F] 3.13.0rc2

o W finally FAJ¥IFT break. continue B return Bz, RGN EHERT 5,
o MR try WAL S| break, continue B return iR, H finally FAIEIEHFT break,

continue B return BRI HiLHAT .

o W finally FAJHFEA return BA, MFEEERKE finally P return PEARZNH[H
BE, MARKH try TAM return BRI FEAE.

Bl :
>>> def bool_ return():
try:
return True
finally:

return False

>>> bool_return ()
False

73— HE(E Ak Fr 4 451 -

>>> def divide(x, y):
try:
result = x / y
except ZeroDivisionError:
print ("division by zero!")
else:
print ("result is", result)
finally:
print ("executing finally clause")

>>> divide (2, 1)

result is 2.0

executing finally clause

>>> divide (2, 0)

division by zero!

executing finally clause

>>> divide("2", "1")

executing finally clause

Traceback (most recent call last):
File "<stdin>", line 1, in <module>
File "<stdin>", line 3, in divide

TypeError: unsupported operand type(s) for /:

'str'

and

'str'

WARFT S, finally TRTEARMIEE AR @HEAT. WM ERAIERETS 8 TypeError EIA# except

TAEERE, HBLEAE finally TAIBATIRGCE BT |8

TERE MR F, finally TABEBEIOMNEER (FIREREAEEGEE) RAR, M e i

SN .

8.7. ERFEHE
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8.8 TAEBRAIFEBE

FELCY I E 38 T AR F A PR TR O BE v BB A, SR O 1 2 AR AR 28 2 O BRI R AT
o, EERE—EEE, EhEREREE.

for line in open("myfile.txt"):
print (line, end="")

iE B AR Y BUETE R, AT e ax R N AR, B AR ST — B AN HE S Ry ] () 2 PR ER 8 A f B [ET A
HE AN M, HEREOCRY AR ACRE T R e 2 M. with BOASGRMF (BIOESR) TR RS,
RE PB4 S e . IEREMb R T 2.

for line in f:

with open("myfile.txt") as f:
print (line, end="")

PR HATSE A%, AR E R A A M, A f A Erl P . AR bk, SR SR )
e GBI SO R E — B

8.9 5|5 M & IR (B A a0 I Sb

FEHSCREE T, W E M AR A 2 B 5h . FE[EFTHESE (concurrency framework) H &8 & €7 H Bl & 1% (],
BVATHY (parallel) FELUAE ST RE AR R AL, (FLIEAT HoAbHI (9] (use case) 75 BB REAE AL TEMSE 2 G141, T
K RA G — ISR .

[E# Y ExceptionGroup @4 —{H KIS (exception instance) iy list (H351) , (AR E A A—HHT]
o RN EARS R —EBISN, HIE T AT HAR B S — R B 1

>>> def f():
excs = [OSError('error 1'), SystemError ('error 2')]
raise ExceptionGroup ('there were problems', excs)
>>> £()
+ Exception Group Traceback (most recent call last):
| File "<stdin>", line 1, in <module>
File "<stdin>", line 3, in f
ExceptionGroup: there were problems
—_—t e —— 1 ,,,,,,,,,,,,,,,,
| OSError: error 1

L = =

£0
. except Exception as e:
print (f'caught {type(e) }: e')

caught <class 'ExceptionGroup'>: e
>>>

Fifii ] except* flH except, FRATAT AR H i P AL P LR SR DL RC R Bl 51 . EDA T 6
JEIR T —EHIRIG B SMEEAL (exception group), R except * T4 EIEZRFAL T H I — (R 5 2 B I 51,
[ I e A LA Y 9 AP HR R 2 HoAt 1), AR PR TS 8%
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>>> def f():
raise ExceptionGroup (
"groupl",
[
OSError (1),
SystemError (2),
ExceptionGroup (
"group2",
[
OSError (3),
RecursionError (4)

>>> try:
£ ()
except* OSError as e:
print ("There were OSErrors")
except* SystemError as e:
print ("There were SystemErrors")

There were OSErrors
There were SystemErrors
+ Exception Group Traceback (most recent call last):
| File "<stdin>", line 2, in <module>
| File "<stdin>", line 2, in f
| ExceptionGroup: groupl
e —— R ———
| ExceptionGroup: group2
+—+-—— ] -
| RecursionError: 4

>>>

REERE, BOREAEGMEA T IO BIAML AR B, TAREAL. SR WEEEH b, L OI/ME s 2 CASHE

Pl B EH G B4, JEAA T it :

>>> excs = []
for test in tests:
try:
test.run ()
except Exception as e:
excs.append (e)

>>> if excs:
raise ExceptionGroup ("Test Failures", excs)

8.9. 5|RREESE BB
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8.10 FLIARERISNE ¥4

B ANRE TR BT, B G S IR e, GBS IR TR AR SR
TEHLSUIEE), 7EBISM I BRI G R . [E, B15MHA—M add_note (note) method (J7¥:),
BT DA 32— (i E (ET LR i 2 1 1 ) I B ARV I S B e e A 2 00 e T AR, (B
M AN I NEL 7 RS

>>> try:
raise TypeError ('bad type')
except Exception as e:
e.add_note ('Add some information')
e.add_note ('Add some more information')
raise

Traceback (most recent call last):
File "<stdin>", line 2, in <module>

TypeError: bad type

Add some information

Add some more information

>>>

B, R OAMCERI IS TRy, T ] e B A SRR I — 46 1R SC . ZEDA G, B
AP R ARG — R, SR MUSE R R AR IR 3R A

>>> def f():
raise OSError ('operation failed')

>>> excs = []
>>> for i in range(3):
try:
£()
except Exception as e:
e.add_note (f'Happened in Iteration {i+1}'")
excs.append (e)

>>> raise ExceptionGroup ('We have some problems', excs)
+ Exception Group Traceback (most recent call last):
| File "<stdin>", line 1, in <module>
| ExceptionGroup: We have some problems (3 sub-exceptions)
+—t— 1 ————
| Traceback (most recent call last):
| File "<stdin>", line 3, in <module>
| File "<stdin>", line 2, in f
| OSError: operation failed
| Happened in Iteration 1

| Traceback (most recent call last):

| File "<stdin>", line 3, in <module>
| File "<stdin>", line 2, in f

| OSError: operation failed

| Happened in Iteration 2

| Traceback (most recent call last):

| File "<stdin>", line 3, in <module>
| File "<stdin>", line 2, in f

| OSError: operation failed

| Happened in Iteration 3

BT 1)
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(M L—H)

>>>
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Class (¥g[E])

Class $2 (it 7" — R4 £ EOR L) RERY T-Be o B —( class 1§ €l — (AW I R E (rype), [EIH ARRFEL R
[EV 1 5 190 (instance). B8 class LG T DAYER —SE4dra% 2 IR BB 1 1 (attribute). Class £t 0] DA
—28 (Hy L class PriEsgiY) method (J59%), JHMESGEZ I HIRIRAE .

M A AR FE S ML, Python (1Y class #HI[E] class 38 T e/ D BisiiE IRFE & . iR A& T C++ Al Modula-3
i class |, Python [y class $ft T A W& i #2551 (Object Oriented Programrnmg) WA SR class
MR A3 22 M base class (ELJFEHAE]) , —1# derived class (fi74%8E]) T PAZE 2 (override) H: base class [1¥
{47 method , H.—1{f method R] DA AH [F] 4 44 R 1Y . base class [ method . )14 T DAGL &5 AF 7 Bl o AT T T
KR ﬁﬂ [FBE4H—FK, class (L HA7 Python B RERENE : MMMFERATI (runtime) P77, H W PATEEE ST
Z BB

TE C++ ARG, class A (AEERME) BEARSAMN (B TATREZ: 28 %%), mira i
BN R ERR . QE7E Modula-3 H1—Ffk, Python [FIEA AL 2 7T PARE #9114 ) method l%ﬁﬁ,ﬁ\ﬁiﬁi
method pF = EL—{H SN (explicit) . 55— RM A5 UG E 4y, 10 065 | MU AR 1Y Ry BE 4 (implicitly)
WA, AnfEFE Smalltak H1, class #R214, 1E[E import 2 #E iy ZHAL T 85 . A% C++ Al Modula-3,
Pyhon [EJ# (¥ Z4[ET AT AR F 2 DA base class I A HABHE 7T (extension). 73 4h, ilﬂl_‘lf C++ 11, ﬁ%%ﬁﬁ%%
[ ﬁéﬁlipﬁ? (BN FAEEEE) AR LAET T class S0 i 9 5 7€ 56

(AR i B 32 (0 (T3 ACT i class, TR @7 (47 Smallialk £l C+ KOTE. 32 @77 Modula-3 )iy
W, HEE C++ H 2 Python E@%ﬁ:gymm = (HIRTEN RS e EE T .)

9.1 FARaREEYHFI—EEE

YA B RS (individuality), H 242 # (YEzTEWFJﬂEE(SCOPC)) A DABGEZE B A . B S
i FBEIEI4 (aliasing). #)YK3%M# Python Wil & A Syt B E 4, e PR nT 8 i ELATIE) (3. 7.
tuple) W, ‘Bl PAZE4 2%, SR, BRESH AT g (4N list (H%1)). dictionary (F-81). FIKZ
HHARZRE]) ) Python B MBRER T, W RE & A RAMIBIER . Bl H A RN, III%T ST
BIHR 542 (pointer) ., S2(I2R(E), FEECIEREEE — YRR, WERAFEGEE; BRamsu T
—{EEES | SRR 4, PR RS (caller) BEIE] RF]5E Lk s =]
TEME R TR .

e
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9.2 Python {Ef1E (Scope) K &&= (Namespace)

TENAR class Z 1l , AL iR IR—LE B Python fF Bl . Class definition (JHEIEFR) PAfirds 25
JEBLT — LRI, MR BT AR TS iy 44 2 TR R A R o B B AR IEAE B AR s o IRl 4R
] A 1A = R 3BT T ME B 1YY Python AR ARG AT 2R I -

AR — L FF A -

2% % MRAE AR RN PRI . S ) A4 5 (B BLAE AR 12 A Python ) dictionary SUECE, (Hl H A& LA
A ABEAE (K THERE) . BB W REETEARNSE . fr A =M 0I 74 EEARRES (& abs O
kst FIEVEAGIAMA A8 ) 5 KA i 42 tek (global) #4785 AITE e =i H b 9 08K, (local) 44 7. JEARRISE L,
PP R SR A A L T — I 4 A5 . B G R B, I i 4 s T i 44 R 2 B B )
ARIE; SEI2RE], WA bR BALAT AT DAE 36— (f maxinize sMN GHRVE— B M 3 w1
[EVe b 48 (prefix) HEAH 44 F o

NG —$2, BB B (attribute) TEAR Y, HAGHE (dot) 1R 1AL T 44 F——Bl N, HEH A 2. real,
real @Y z —MRETE. BRE, BT AMmN2 R ZEES ] EERX nodname. funcname
H1, modname RPN funcname FEREM. FEEMGET, BIALMYEHABAL e 0 24 7
T A I T e A = AR [ e i 2 2 )

BT DU M S T E R, ERENEET, HEERER RN BABERTER: RS
modname.the_answer = 42, AJEEMHEM A DA del BiARXES:. Fl4l, del modname.the_answer
s 1% 4 [F] modname (AP EIE B the_answer,

A 2 MTEA R 2 sy, [EHA AR Fdy. & Python ELFRERIIBIIG , 2 (A4 RAY fy 4 25 1 Bk
gy, [EH s A TR . RBHE RGN, AR ahlar 2 =R el —REET, B
A 23 ML G RS ELREAR A . WL PR Y TR S ) (top-level invocation) SUATHYBOAR, A e EIAAE 2
s R EEHER TR, SR —EBE __nain_ WM, BEIEMAS BG4
2. (FRAHEE LW — T, EfEE builtins.)

PR R [ iy 44 25 e AE R ] el SR T 1), T R R ], 505 138 T RAE pR X BB B AP RE, 44 8
M E B, (EE L, St e EE s A E i k. ) Bk, FHEIEEFI T (recursive invocation)
HA H O I a4 a3
F A 3% J2 Python 23X il — B SCAR [, (textual region), FEMCIEI, @& 4 MRn BEAR. S/ [T
HEARY ] 2R, H—MaMIERE2 | (unqualified reference) 1] PATEfiv 44 45 [ (B B sl k% 44 R
N 2 E etk e, (HE MR B el 0 . AT P AT AT e [ 28, 0 3 = 4 IR
FONE I, Hof 4% 2 2 ] DARE B REFF B -

o EVEMERE, o, mMess T EEA M

o A &M E R (enclosing function) A/ I, ¢ fRUr iy M E VR B 1A =5, &4 T L (non-

local) F14E4x35 (non-global) 14 F

o (RICEE AR I, f S R I AL Y At 4 B

o BANERIMERS (EEa), RuUSEEA RG2S
WSl 4 R o B e (B 4dal, R A 22 R T 1 e ), A Tl o ) (R S5 (P P I, B
i 4k o EV 1 P s DA AD R 2 i 58 8, W] DAMEJH nonlocal Bkst; fnitipLbss s[4 9 & 45 nonlocal ,
EUWFH@%?’%E@?E’J (Bl A B By BU SR B iV A Sk B T — B 37 09 RIS 8, [ 44 (ANt il
HI AR AR )
WE, WA E 2R (CORK) EalEaCH IR ERaCON, IS A S e 4 ek A F J 2 A )
Mg S AL a4 2. SR0M, Class definition &7 [k FH I8k A i o) — (M s 43 25 1

VRGN BT —ERSNEREEY, ME_ dict_, ERIEANEVEREA G425 MK dictionary; _ dict_ B4

iﬁﬁﬁ@fﬂm%fﬁﬁm Bl SEAR, (0L PG 2 0 0 2 T BEE O R, 0 M2 B PR 0 S48 4% (post-mortem debugger)
S
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BB T, AE RS HSCARE R R e e R a R, A/ A S s Al a2 25 R, e
PR R AT R Bk AAHEIE gl . 55— T, 44 AR B8 2 7E AT R (run time) B 78 52 )
F2, sha sk, Em7E [ 4] K (compile time) [)[FIRE & FRARMT (static name resolution), JirPA
RELRMKHAAE) R824 FEAEAT (dynamic name resolution)! (FHE I, Jeiffs i &2 EREHIpEE)E . )

—{[ Python HAFRFEN R WEA global 5§ nonlocal PIAINHIRIRE— & FEAYIR(E (assignment) #
G EEERA . BEASGEESR M et fass; E k. Egde—k: Bt del x
EE I IS A 2 S RS IR = fBEs . SHECL, 5IAH A RN T AR B fE e 452
import BAZAIEA B, ) Ve B A AL ok R 044 7

global BOAR AT VAN AR SR E 53 MUAA G A A T, R B A BRI nonlocal BOAXFIR
REE SO AR AN A FEED, Mz T 40 EIR(E

9.2.1 {EREBfIHA=RIAITEHI
S — A, R 2 WK R 1 A4 250, DA global Al nonlocal HIfTH Sy shse:

def scope_test():
def do_local():
spam = "local spam"

def do_nonlocal() :
nonlocal spam
spam = "nonlocal spam"

def do_global () :
global spam

spam = "global spam"
spam = "test spam"
do_local ()
print ("After local assignment:", spam)
do_nonlocal ()
print ("After nonlocal assignment:", spam)
do_global ()
print ("After global assignment:", spam)

scope_test ()
print ("In global scope:", spam)

5 B RS A i 1 2

After local assignment: test spam

After nonlocal assignment: nonlocal spam
After global assignment: nonlocal spam
In global scope: global spam

e, BBAME (FEREE) A erokss scope_test ¥ spam [P)5Hi%s . nonlocal BYHILEE T scope_test %} spam
[E4S , T global BR{E M TR IR 1)E4S .

PREFABEBE, 7E global fAZ T, [EVA ¥ spam i .

9.2. Python {EF1d (Scope) R &&=z (Namespace) 81
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9.3 ¥R class
Class [FUH— S 1036, MFMWIEEE, DAK—HeiEE.

9.3.1 Class definition (2F[5E3) Eix

Class definition 5 & LAY AR :

class ClassName:
<statement-1>

<statement-N>

Class definition, W1[A]pKz0EFE (def BIAR), WHEEE A TTFEREICHAT. (MR PAREAZHE class definition
HE—8 if BoRA s, siERE. )

TEEAERE, class definition [FIfBAR M # @2 mze sg, (MR M Rd, AReRA A R MHR
#% el 2EE. Class H i el 8 8w &4 — M5 85 280, BUER method fymEny & 5 ——H—
WHl, BN ETERY R R

HiEA class definition, — B 44 25 MR e, (B HAREIRSVE A3k, e e s it (e
MM A E BT A S, dFEE, K e e s B A B R 2 R

IEHEH (FE45 ) BERH class definition [Ff, —1# class 4 H G 7. HA FiE R —H 05888 (wrapper), %
# class definition 27 ff) iy 44 2SS s FRAMGAE T — 8 s a0 T/ class 905, JRUAR ISR I (FEREA
class definition 2 B A RUME ) &A1, FEUL class P4 & k45 £ class definition £EHH 144 1) class 44
i (E%ﬁfﬁﬂﬁj ClaSSName) R

9.3.2 Class ¥4

Class YF 1B Wit EE . & 22 18 (attribute reference) F1E {54k (instantiation),

B b % BT Python P T B 1 2 BRI BRHEREYE : obj . name, RN EMEATZ class PRI K, class
a2 2 WA 4 . FTRA, AR class definition i AR E 1K -

class MyClass:
o — 8 4 (B 4
i = 12345

def f(self):
return 'hello world'

HBEI MyClass.i Ml MyClass. £ #REAREAE S R, €2 E ] m— s X414, Class Bt
AT PABEHRIR (assign), FrARTAT DAZE B B(E M8 MyClass . i I9fH. __doc__ @ — A% EH:, grhlf
J& %% class BEIH] 25 (docstring): "A simple example class",

Class & ) /0 ] 7 e 3503 (function notation), % class #)f e —HEG 280 K, & FE-— BT
class EHl. Flan (EE iR class)

[x = MyClass ()

JT. class () —MHFTE ), ERLY PR IRAS AR 0 x .
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FOMLIER ([0E ] —f# class Y1) @@ —H=HYIF. L class HEAEE YRGB RTHRE
BIRIIRARRE . PHIL, class FTPAE SR —MAE __init () MFFE method, fRiEFk:

def @ init_ (self):
self.data = []

H class EF T __init_ () method, class BB L EE A class HHIEHBFAM __init O . FAfEE

RGN WA BB T ADN RS -

[x = MyClass ()

)

W, __init_ () method W] RE(E) T B HYBIENIA S| B, TEEMEET, B4 class EHMLER 7155
EWEELS  init_ (). Bln:

>>> class Complex:

self.r
self.i

>>> x = Complex (3.0
>>> x.r, X.1i
(3.0, —-4.5)

4

def _ init_ (self, realpart, imagpart):

realpart
imagpart

—4.5)

9.3.3 EfIMH

BUAE, M AU R BRE GBI R B RE BRI VB R e B2 . AWEA B S &
B} M (data attribute) F1 method.
& 4B ¥ Smalltalk Hg TEGISEHE], DA C++ Hiy TERIE . ERVBEA T T E & s
Bk, TMTES R ERE & S BIAEAE . BN, Q2R x & MyClass fF Bkl @ s g6, T

R E L L6, A TFEIE:

x.counter = 1

while x.counter < 10:

X.counter = x.counter * 2

print (x.counter)
del x.counter

The other kind of instance attribute reference is a method. A method is a function that "belongs to” an object.

B 417 3L method &4 FEHUEIAHL class. MRIEEFE, M8 class HITH R FEE, whesk T EHHl
(3 method, FIFATEFRMMAGBI -, =. £ 2 (AR method 2 1], MyClass.f @& —ff@Rz, {2
x.i ANE, MyClass.i A4, {H x.f Hl MyClass.f EA—K—B&—1f method %, A2

PR E

9.3.4 Method ¥4

JH, —1# method 7 E BH 45 2 HE R P -

[x.f()

)

fE MyClass [ THr, EMRIEFH 'hello world'. SR, [EIEAGLZSLRIREI-—{H method: x.f 2

—ffil method #y{, [EVH AT DARERUEZAS, Z AR HEFN . S R (E):

9.3. ¥R class
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xf = x.f
while True:
print (x£f())

HEEEE I hello world HE|Kyci,

1 method IF M T8 G 8 A AHEIFE? JRATREC A RE] x . £ O B EME AR5 8, EH £ 0
1 R 3 A B — MRS Eﬁl%‘l%@?éﬁ?ﬁl%” fﬁ'?*@ﬁﬁ%%[%ﬂlﬁ‘ﬂ%ﬁ%ﬁﬂ?ﬂqﬁﬁ%?\%EW%I%IH%,
Python %i’@é‘l%’éfﬁﬂ&b*ﬁﬂ@%%l%ﬁﬁ%iﬁ?ﬁ@%...

HE L, WEIE‘EE%%@JT : method E’J*hﬁszﬁif 15’3, BB Er R o X P ) 28— 5 | Sopl g . AE
BMABIFH, x. £ L@ﬂ?w#ﬂﬁ"Myclass £(x) o —MARE], FEY—EA n 5] 8% method, Z5[H]
T IY 1] 3} 78 R X Aé‘liﬁﬂi‘é(argument list) ?K&%J_Hdw eSS — 15 | 5 HTE A 5% method 1Y E B4

—fRIE), FER TAEFEBAN . B EOW AR 2 B, G I E O class. W4

s —BA R class 2, M HA&— k=i, RIS E G R R X 20 2 BRES el T e 8] i ik
i%@@&%ﬁigg“qﬁ%%#ﬂm AR BB Y (RS | R 0 A — R B A 5 [ R 5 (B A R 5 | e
B B Y p =X .

9.3.5 Class R Efij& &

— M ARIE], BE ORI — B IR EF SR, 1M class S58UT A% class B9 A BE 91 L5240 J8 14 Al method :

class Dog:

kind = 'canine' # class variable shared by all instances
def _ init_ (self, name):
self.name = name # instance variable unique to each instance
>>> d = Dog('Fido")
>>> e = Dog('Buddy"')
>>> d.kind # shared by all dogs
'canine'’
>>> e.kind # shared by all dogs
'canine'’
>>> d.name # unique to d
'Fido'
>>> e.name # unique to e
'Buddy’

NIRIAE B 75 & 2 s ih vk o — 55 25 elae, SR E R 10 Komutable Wy, 1N list 1 dictionary, 7] fig€r[E)4E
AN A, %iﬁ IRIE], FEHRRRAGAY mricks list A RERZAEE]— class S8, RIELS A list A S A i
DOg E:ﬁ‘lﬁ)?/\ %

class Dog:
tricks = [] # mistaken use of a class variable

def _ init_ (self, name):
self.name = name

def add_trick(self, trick):
self.tricks.append(trick)

>>> d = Dog('Fido"')
BHET—2)
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EHE—5)
>>> e = Dog('Buddy')
>>> d.add_trick('roll over')
>>> e.add_trick('play dead')
>>> d.tricks # unexpectedly shared by all dogs
['roll over', 'play dead']

TE e class il HERZ B 2 15

class Dog:

def _ init_ (self, name):
self.name = name
self.tricks = [] # creates a new empty list for each dog

def add_trick(self, trick):
self.tricks.append(trick)

>>> d = Dog('Fido"')

>>> e = Dog('Buddy')

>>> d.add_trick('roll over')
>>> e.add_trick('play dead')
>>> d.tricks

['roll over']

>>> e.tricks

['play dead']

9.4 FEEMMHL

T R 2 R ) R L BAE — B 2 R class wfv, R P 5 4y DA 1l (4 -

>>> class Warehouse:

purpose = 'storage'
region = 'west'
>>> wl = Warehouse ()

>>> print (wl.purpose, wl.region)
storage west

>>> w2 = Warehouse ()

>>> w2.region = 'east'

>>> print (w2.purpose, w2.region)
storage east

L& P T B method SR MMV — M (T&E]) Fraid. Watil], class K] e fE sl
WA ERIAE. FE L, 7 Python "FEM LTl fEAY YL, WIEIHIFERIE R Eab 2 EiEnl. (55—
J5 ;‘;% %{?E’J l;ython BT PASE 4 BE B 1 A0 65 (F) FLAE b B il R G B 0] AR DA C B
Python #% 78 fr {# f .

e ELS R0/ 8 1 20 B P (Ei 7 o DT R P ORMB 1, T AE T method 24 B /R 55
Ve, VEER, ZEEATLUEMALE E O EORB B SOOI 0, (B 8 method BB MCME, FIESBEG 4 6
GEHITT P UCHRRE, A T DAE S E 2 T R

1 method 1112 IR P (sCH Al method!) FREVARTRGHY . F5 BLE I LRI T method iy EVTHE: 7
[EJ54 method I, [EI/R friE v IS S8 ORI B 52 K

9.4. FEEMRE 85




Python Tutorial, £(E] 3.13.0rc2

W, BT BREE self. EEEIE B self 51045 ¥ Python KIE)5E &EFEY
B Hik EE?, WA O], ARA RS AT AE % HA Python Rt AR A MEsAR, Hesh, Hnr
PAREG — {18 T BE PR 5 AT MU HEL B T A 53 194 class [EISE 2 (browser) #X.

ATAr]— B AEE] class J& P s 2 HRRE)RZ class i EBIEFE T —EAHRERY method, pREFA—E LW ETE
class definition [ 3CA i R AW R4 E A class Ho (1 sl 5 et J& T ARG . Bl -

# Function defined outside the class
def fl(self, x, y):
return min(x, xt+y)

class C:
£f = £f1

def g(self):
return 'hello world'

h =g

BIAE £. g Ml h #R2 class ¢ 9@, EHEmMERYE, FrAMbMER2 class ¢ E 61K method —h Bl g J25¢
kRN, R, EEMEEE ez an s B K.

Method W] DAFEH i [ self 5|#f% method &, PERYIEAth method:

class Bag:
def _ init_ (self):
self.data = []

def add(self, x):
self.data.append(x)

def addtwice(self, x):
self.add (x)
self.add(x)

Method FJ DA FH Bi—fi% bk = AH [R] 19 7 202 B A3 44 . B method AH B A9 Ak VE A Ik, 32 60 o st
o (class RIEA G HESIAE IR, ) #ER ARG TE method H (] 38 gk K 7o FllH , (HAIEE
a2 AR tFE, 8 import 2 4Ia A F s s SRR, AT PABE method AR HE % VE F 4k
HE 2 RN class T . 387, F27% method 1) class, ‘B 7 Byl 9 8 FEAEE I A3 A 3, 2~ —H0,
FAHE 2| method A2 IR H C 1Y) class [1)—LL 47 R A

A A, PIEAA M cass, WATARBEIER) ype (R[E). EPA object.__class_ #f
CYEa

9.5 #% (Inheritance)

AR, WIREA ZIRER, [class] ESHEFES O AEAWREE class. —1f derived class (74 3d[E]) 3%
ik &Eﬁiﬂ@[ﬂ?

class DerivedClassName (BaseClassName) :
<statement-1>

<statement-N>
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# i BaseClassName WP E FANE AT S a2 25, HaZAE RIREZEAU 5 derived class /5%, ZAAE
base class (HCHHE]) 48, MHMEEMERBREATN. SGRAM, Fin, 5 base class 2
T — R gl o Rl -

[class DerivedClassName (modname.BaseClassName) : ]

4T derived class SEFERRAE, BAHAT base class fH[A] . H class P){LF M IRE, base class €rgrifE. B2 AR
BT PE S IR AR R Y B R A % class 3R E], HII &4 HTAE base class 14823, (UM% base class
A Bt R AT AE A class,  FU) 5 0 6 S 0 (BT o R A

BE 77~ derived class [ B FIALEIEA3HE)> . DerivedClassName () €773 class [—{F T E . Method
()2 BB - SBHEAY class BT Gk, WIRTGEL, W73 base class (MREIA R, WREEET
—{E R, HIE% method 1172 BB .

Derived class 1] PA 78 & H: base class [ method , method FENT MY [7)— #7425 5 HiAh method WFEIA FHRE 4
HE, JrDAEY base class f)—1{j# method ¥&=WF:nY#H [F] base class H iE FEM 75 —1#l method IRy, & W] GE-& RN 3| —
%8 25 &) derived class H1 1) method, (%5 C++ FEUE%sHAT: Python WA method E R F#IE virtual,)

—AH7E derived class 7 %5 1) method W g = B I & AH B4 70 1 JE B 4 AR base class "1 4H [7] 24 ## 1) method.,
BLH BEENY base class [1) method 5 — 1/ fiff B 5 HENEN BaseClassName.methodname (self,
arguments) . iag KR EHEEEEGH. GHEE, /\ﬁf base class 7E-238AF 18, 7] DAl BaseClassName
BEAFIURE , =T EA A RL)

Python A7 i if (EV 2 b 2 7] DA A7 -

o ffif] isinstance () H|E—EEHMWEE: isinstance (obj, int) HAEFF obj._ class__ &
int B H int H% HRA R True.

o fiff] issubclass () HE class #&7K: issubclass (bool, int) € True, W[ bool & int ¥
subclass (TE[E]). {H%, issubclass (float, int) f&False, [A I. float .TE int f#¥ subclass.

9.5.1 ZEH# K
Python 1,37 4% £ B4R IE . —{fH £l base class [ class definition & RMGEkE T

class DerivedClassName (Basel, Base2, Base3):
<statement-1>

<statement-N>

ERZUEET, mEEA6FE, R PUERKE%, B4 K H parent class (CHHE]) p@H:, HiE
FHAE: HEEEL. AR, TK JE EIE EI A ] class ORNEEE S, Hb, B —00 8
DerivedClassName [EVG#4RF], HIFE Basel a1, 2 (JEIIHL) FF Basel [fY base class 15, &
WMrEARE L EF KRB, &7E Base2 857, ﬁﬁﬁt*ﬁﬁ?’ﬁ

HE L, TMHEEE—L; method HFENTIEF i B Bk . PASZIR Super ) FIEVEREY B =
HAh i L B REE S, FBEIEN R 78 (call- next method) H AR zlzy?( SE Y super call (FBAY
BEnY) SRASHER

B REHEF R B, HIEZ BRI IG5 ER R 2R RE (Hoh % /0 parent class 1] DA%
I class i%iB 2 A AAFH) « BN, Fra R class #F48K H object, K IR £ B A& K HEHR AL
T2 MFN3E object WAL, [E T 8% base class # £ I AFHL, @J,w{ﬁzﬁ{il/]\l_ibjf—t%?ﬁﬁ g [EM AL,
(linearize): ff FA4H{H class HRLE MR Z B MINE)TY . #4508 parent H G ifnf—ik. {5 ¥ 3419 (monotonic)
ik (FERSZ, 1 class W PAWE subclassed (FHHEML), 1A €5 & H: parent ()3 B LIET ). 442, &
Sep bR AT AR AT S . A 2 AR class JETBE. TEEEH, 75 A python_2.3_mro.,

9.5. #7% (Inheritance) 87
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9.6 FAREE

[FLA ] (private) BLISEML, FRA0 R ATEY PFHERE MEAAF I 9, JE7E Python "H@AFTERY. (2, K
Z Wit Python [N RSERESF — B AIAR[E—RER A (W _spam) REGAHE APL (AR
i) E’Jfl}?/z}f (non-public) #85r (MEwE /2. HESUR W E) o ERHIE— W B M, A,
IRANTFATIE AL

BESR class FAA B C A — AR RG] (RIS 4 B8 subclass 2 3611 24 FRE2S ) , BRI A7AE o —
A BRI X%, FEE] name mangling (£ F51E4H) o ATMIHERE __spam (Z/DWHEFIE FIKE, &2k
FETIEE) B9414:44 7% (identifier) &g SCAH B EEIE] _classname_ spam, fEM classname FiieF44
B RIEEREET class 255 . HIELSMEHIETE class IEFR Y HE A, TR O 8 % W E2 R sEy
LB E R 58 o

hz%
ZEFL A 24 TR G MRS (1 e B IR G (.

& T AG i 35 7 5 subclass 7 2 method [ AN F B class [EFBAY method MENY , 245 B BhAY . SR K(ED:

class Mapping:
def _ init_ (self, iterable):
self.items_list = []
self._ update (iterable)

def update(self, iterable):
for item in iterable:
self.items_list.append(item)

__update = update # private copy of original update () method
class MappingSubclass (Mapping) :

def update (self, keys, values):
# provides new signature for update ()
# but does not break __init__ ()
for item in zip (keys, values):
self.items_list.append(item)

1 LBlH, B AE MappingSubclass & HIIA __update sk(EIFF, thEENEFIEE, HIETE Mapping
class W, B & 9 # [F[F] _Mapping_ update, M fE MappingSubclass class W, T & gt % [ [F)
_MappingSubclass__update,

AEERL, B B AN BT BRI S S AR AT B . BRI E R R
FIREARA L, BIANERR SRR (debugger).

THMBTER, EES exec () Bk eval () MRERASTAGIETA class {92 FEHEE BTG class; Bl global
B SRR AL, B2 50 [ A 12 R A B (3 JC A A sk 1% (byte-compiled) AOFEZUAG . W] B Y FR il 8 FH i
getattr (), setattr() fldelattr(), PAREHESE _ dict_ i,
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9.7 #W7(L8A

R — G RIE], LR Pascal ) [record] 8§ C Y [struct), W DAK— 2645 4 RE 1Y) &R IE H 040 7E —
&, ARHEEERA . fa6E EENM0A R[N dataclasses:

from dataclasses import dataclass

@dataclass

class Employee:
name: str
dept: str
salary: int

>>> john = Employee('john', 'computer lab', 1000)
>>> john.dept

'computer lab'

>>> john.salary

1000

2 PR T 4 R ET R — B Python R, RS RELAMLE— class SRR, I class Bitheas Bk H(E)
M Z T method, BIAN, ARARA KX, EEE—IEEW AR ER, (Rl A EsR— A
read () fll readline () method [ class fEERF R, (EFEp R mIT R, [Ei HARES | BURELE.

LB method )L AA EYE: m.__self @A method m () MELHEIYIM:, TMim.__func__ HIZ%
method FIT Y R X 14

9.8 [F1#2E (Iterator)

FIHAIELL, JRATRECL RS R 3R 2 M) A8 &% (container) P8I LAGEI £or BOAA AT -

for element in [1, 2, 3]:
print (element)

for element in (1, 2, 3):
print (element)

for key in {'one':1l, 'two':2}:
print (key)

for char in "123":
print (char)

for line in open("myfile.txt"):
print (line, end='")

B AP BRI Ay . EMRERA 6 FH7E Python W R mT R H HIVE— 3. 4%, for BRIAX G
HAPE LY iter () o B PE-HESCISYCE, L1258 T __next__ () method, it method
FE WAL THICER . HIoE TR, __next_ () #$5/%f StopIteration fil4h, HiEFI for &Ik
IR . AR0T A FHE)EE R next () ZRIENY _ next_ () method; EAGIF R T EMEME R :

>>> s = 'abc'
>>> it = iter(s)
>>> it

<str_iterator object at 0x10c90e650>
>>> next (it)
00
>>> next (it)
L} b ]
(B T—1)
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EHE—5)
>>> next (it)
ICI
>>> next (it)
Traceback (most recent call last):
File "<stdin>", line 1, in <module>

next (it)

StopIteration

FiBER 20 sl f%, EIRK class IAERZSHFTEMRES T €5 _iter_ () method
A nME-—(HAH _ _next_ () method Fy¥{4. WH class LEFK T __next_ (), H] _iter_ () AJ[PAR
[o]fE self:

class Reverse:
"""Tterator for looping over a sequence backwards."""
def = init_ (self, data):
self.data = data
self.index = len (data)

def iter_ (self):

return self

def = next_ (self):
if self.index ==
raise StopIteration
self.index = self.index - 1
return self.data[self.index]

>>> rev = Reverse('spam')
>>> iter (rev)
<__main__ .Reverse object at 0x00A1DB50>
>>> for char in rev:
print (char)

w T e 3 .

9.9 [F|4 28 (Generator)

[Fl 4 20— R g r [E AR AR A i B [ER ) TH . B M B Emms B kX —hk,  E5 T %2 [ 3k
B, @ vield BAX. MRS B next () K, &M LKEEFIM BEWERT (TETE
Jir EORME DA B bR TR BRAS) o DAFREBIRUR, @[S T A E A 5 -

def reverse (data):
for index in range(len(data)-1, -1, -1):
yield data[index]

>>> for char in reverse('golf'):
print (char)

BT 1)
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(M L—H)

LA AT DA EAE S ACSE U 3, AR A class VLA EI AR AR SE B, Al Bl —Hi o hlidk . T e ()2 2
AR EENS R Z, _iter_ () fl_next_ () method & F Bj#E L.

75— A B SR R AR Y, RIS ORI A TR 8 e P I 2 ] E B el o S ek UL B sel £
index fil self.data {4 B 7 N4 5 S 5d HLTEEN Il .

B T & BT method AU fFREURAE , WA R4 ILIRF, EME & B E)5]% stopIteration, iHLESF
g A1E—il, ML ECR R RN A ) .

9.10 [F428:EEK

S B (E) A £ 7T DARS A S — ey R AR SRS BT Y8 list comprehension (R A1) #5357 )
EANE EE SR M AR 7 46 5% . 8 Ml Ut A () A 251 57 R Bl A1 [ R =X (enclosing function) i F (91
o [EIE S S UL e B [F A 8% e L, RS BoRs i (H )RR D, L LAY Tist comprehension H[E]
[y

Biltn:

>>> sum(i*i for i in range (10)) # sum of squares

285

>>> xvec = [10, 20, 30]

>>> yvec = [7, 5, 3]

>>> sum(x*y for x,y in zip(xvec, yvec)) # dot product

260

>>> unique_words = set (word for line in page for word in line.split())

>>> valedictorian = max((student.gpa, student.name) for student in graduates)

>>> data = 'golf'

>>> list (data[i] for i in range(len(data)-1, -1, -1))
[lfl, ll', lol, lgl]

%
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cHaPTER 10

Python 12 & o\ E B 2

101 fERZHHE

os BALFRHL 7 B SRS R B Ay R 2

>>> import os

>>> os.getcwd () # Return the current working directory
'C:\\Python313"'

>>> os.chdir ('/server/accesslogs') # Change current working directory
>>> os.system('mkdir today') # Run the command mkdir in the system shell
0

B import os Tk from os import *. jEifflEflE RFEAFE A EME2EEN os.open () B
[ElE gt open (),

FEME os AR BUSTHREETCE 60 dir O Flhelp () RIEHA M-

>>> import os

>>> dir (os)

<returns a list of all module functions>

>>> help (0s)

<returns an extensive manual page created from the module's docstrings>

E H A H DB, shutil SR TS5 (M i wi S i -

>>> import shutil

>>> shutil.copyfile('data.db', 'archive.db')
'archive.db'

>>> shutil.move ('/build/executables', 'installdir')
'installdir'

93
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10.2 {EX 2B Bt (File Wildcards)

glob BLAHFRAL TR PAGE B I8 H e 8 S EIE AR 25 35

>>> import glob
>>> glob.glob('*.py"')
['primes.py', 'random.py', 'quote.py']

10.3 &< IS8

3 T REAH T R s A 815 . B2y | M@ A list (5p31) TBAFITE sy s B argy YL . B0
PAF demo.py fH%:

# demo.py 1 %
import sys
print (sys.argv)

PN BAEa 24 1#4T python demo.py one two three [HHiiH;:

[[’demo.py', 'one', 'two', 'three'] ]

argparse BLAFRML TR SEEVR A AR M A 2515 | 8. PAREA T ER R 2 MR A, B
FREBUR T

import argparse

parser = argparse.ArgumentParser (

prog='top',

description="'Show top lines from each file')
parser.add_argument ('filenames', nargs='+")
parser.add_argument ('-1', '—--lines', type=int, default=10)
args = parser.parse_args()
print (args)

% python top.py —-lines=5 alpha.txt beta.txt FEGOVIHITE, ZEAREGH args. lines &%
5, [E)¥f args.filenames #%[F] ['alpha.txt', 'beta.txt'],

104 #ERBHEHNTREENRLE

sys B4 WA stdin, stdout, F stderr S5E1E. BIfHiYy stdout ¥ BB MKE, 1R stderr W] 2 F 40 1

S

>>> sys.stderr.write('Warning, log file not found starting a new one\n')
Warning, log file not found starting a new one

AR EA R AN R R sys . exit ().
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10.5 FHENLLEH

re BEHFEHLIERIFRA (regular expression) ik i 7 5 i Lo 2 SR BREIAE RO LU 38 DA LB AFIRE, IERLROR
A i PR LAt e AL I AR () 58 -

>>> import re

>>> re.findall (r'\bf[a-z]*', 'which foot or hand fell fastest')
["foot', 'fell', 'fastest']

>>> re.sub(r' (\b[a-z]+) \1', r'\1', 'cat in the the hat')

'cat in the hat'

WA TR R T AR AR, PRI DA By (R B, AR AR B ) method J2 LU -

>>> 'tea for too'.replace('too', 'two')
'tea for two'

10.6 B 4HR

math BAIRAL T C o 2R I i B O Yy e o

>>> import math

>>> math.cos (math.pi / 4)
0.70710678118654757

>>> math.log (1024, 2)
10.0

random BEALFR L T RS SR TH -

>>> import random

>>> random.choice (['apple', 'pear', 'banana'])

'apple'

>>> random.sample (range (100), 10) # sampling without replacement
[30, 83, 16, 4, 8, 81, 41, 50, 18, 33]

>>> random.random () # random float from the interval [0.0, 1.0)
0.17970987693706186

>>> random.randrange (6) # random integer chosen from range (6)

4

statistics BALIRML TR BE R RHE EA SRt (367, ool SEEHEE) b

>>> import statistics

>>> data = [2.75, 1.75, 1.25, 0.25, 0.5, 1.25, 3.5]
>>> statistics.mean (data)

1.6071428571428572

>>> statistics.median (data)

1.25

>>> statistics.variance (data)

1.3720238095238095

SciPy % <https://scipy.org> [ A 722 8 w1 EAH B AR A .
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10.7 #HEEEH

Python HA 7 2 77 HUAR % DA S B BRAR B 1 7 - Ao B AW 9 1 1)1 (4% ur11ib. request BLAL AT AGEARHEST
BUEERIA K smeplib AT DA AZF (-

>>> from urllib.request import urlopen
>>> with urlopen ('http://worldtimeapi.org/api/timezone/etc/UTC.txt') as response:
for line in response:

line = line.decode () # Convert bytes to a str
if line.startswith('datetime') :
print (line.rstrip()) # Remove trailing newline

datetime: 2022-01-01T01:36:47.689215+00:00

>>> import smtplib

>>> server = smtplib.SMTP ('localhost')

>>> server.sendmail ('soothsayer@example.org', 'jcaesar@example.org',
"""To: jcaesar@example.org
From: soothsayer(@example.org

Beware the Ides of March.

n n)

>>> server.quit ()

(SR RG] 1 rh 77 A M AT — (B 7l At )

10.8 H EAf B B

datetime MIAHIEFFZ class W DASRAE H DA KL RG], 76 A BEAE (E e R AT o A2 S 4% H U0 BELIRR T A0 g
BRI B B R A SR SR [EH DA TE 286 A A DA B 1 . A AR 7 9% i [ E A i 2T

>>> # dates are easily constructed and formatted
>>> from datetime import date
>>> now = date.today ()

>>> now
datetime.date (2003, 12, 2)
>>> now.strftime ("%m-%d-%y. %d %Sb %Y is a %A on the 2d day of %$B.")

'12-02-03. 02 Dec 2003 is a Tuesday on the 02 day of December.'

>>> # dates support calendar arithmetic
>>> birthday = date (1964, 7, 31)

>>> age = now - birthday

>>> age.days

14368

96 Chapter 10. Python & iF X E#l &=



Python Tutorial, £(F] 3.13.0rc2

10.9 FH[EH

BB AR R A DA S R A s AT L SR MORAL . 404 211D gzip.bz2, 1zma, zipfile PAJz tarfile,

>>> import zlib
>>> s = b'witch which has which witches wrist watch'
>>> len(s)

41

>>> t = zlib.compress(s)
>>> len(t)

37

>>> zlib.decompress (t)

b'witch which has which witches wrist watch'
>>> z1lib.crc32(s)

226805979

10.10 3HEEEA

AL Python i F 5 ARAEL 1 AR 7)1 B AL AN [ B0 T k28 E22(E) . Python $20E TP AR AE2ZE MY T A,

RHIRE, HATTREGHE wple FFTEMEH A ES B E SR . tineit BN DUREH R

>>> from timeit import Timer

>>> Timer ('t=a; a=b; b=t', 'a=1; b=2"') .timeit ()
0.57535828626024577
>>> Timer('a,b = b,a', 'a=1l; b=2").timeit ()

0.54962537085770791

FHER timeit BUAHSRALEEMIKIEE, profile BIMPAK pstats BAHAIFRAL T —S7E KA AR AT
(BT el [ 4k P L 8t 1) [ B (time criitical section) (%) T.H .

10.11 REEE

FEE R AR — (R 735, R B R R A (R R B, DASCAE B AR rh SR B b i L2 el

doctest BB T —(H T I, Al EV R ERAG SCF BT M. 800 LA
EATEI AR R S . BB, EE e T, A doctes
AL R B B0 4 R S5

def average (values):
"""Computes the arithmetic mean of a list of numbers.

>>> print (average ([20, 30, 70]))
40.0

mn

return sum(values) / len(values)

import doctest
doctest.testmod () # automatically validate the embedded tests

unittest AN doctest BHLBEMAS) , (2 ERRARAT ATE ) Sh— (AR 2[5 57 o 52 ey Bl e -
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import unittest
class TestStatisticalFunctions (unittest.TestCase) :

def test_average (self):
self.assertEqual (average ([20, 30, 70]), 40.0)
self.assertEqual (round (average([1, 5, 7]1), 1), 4.3)
with self.assertRaises (ZeroDivisionError) :
average ([])
with self.assertRaises (TypeError) :
average (20, 30, 70)

unittest.main () # Calling from the command line invokes all tests

1012 F4EHEE

"Batteries included” Jg& Python {1yt ¥ 5% . & (W HL & T DAZB M B i KRB EME, BB EERIIRE, &K
FREIENRE . Bildn:

o fifl xmlrpc.client Ml xmlrpc.server fAH VR imAfS BIT R EEIA S . Bk 4 MEE
A XML, i FERTZEE 4E XML A s e LA A B ek -

o A E email B4R MIME FiEAth RFC 2822 #8834 a8 3c . AEIA smtplib FI
poplib iE S E B AR L B R ISGRHUE AR AL, email BHEA W o2 8eny T E 8, A Ji i o7 B A5 ()
ARG M (L ERESE) AR VR S 5 BB I o

o json Eff¥ ISON ERIAZER A5, $2MtEI R 18, csv BALHIFRALE 335 CSV (AESE
D TEERTE ERRE, BEEREME TRHIEEA X1 ) . xml.etree.ElementTree, xml.dom Bi
xml.sax BFRIZHE XML i)EH . 478G, BB LA g4k T Python fE I FR=CE HoAb T 2
2 g R A2 [E.

o sqllite3 A )2 SQLite ¥R pR A HE)— B 4E, #2040 AR AR EREE, ] DA RE A
HER) SQL FhYE AR B i 7T HOHTEL A L.

o HHFELIBEBALIA4, UF gettext, locale fll codecs &F&E{f,
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cHAPTER 11

Python 124 iR X E i B —— 55 — 7344

5 R R S 2 SR AR R T R A A . R SR AR A B/ NE A

11.1 HEH4ER {1t (Output Formatting)

reprlib BIFEHL T —f repr O BIMA, M ACARRL B ABUR K BB ) SR A 2% -

>>> import reprlib
>>> reprlib.repr (set ('supercalifragilisticexpialidocious'))
"{lal, lcl, 'dl, 'e|, lfl, lgl, ...}"

pprint BALRESEIEERIE I B s s B 51 Bl [ ELR DA BCRERS Wi . i R
WA, [EESER ENEME ] e AT AN HE, DASE IS R 0N SOk G -

>>> import pprint
>> t = [[[['black', 'cyan'], 'white', ['green', 'red']], [['magenta',
'vellow'], 'blue']]]

>>> pprint.pprint (t, width=30)

[[[['"black', 'cyan'],
'white',
['green', 'red']l],
[['magenta', 'yellow'],
'blue']]]

textwrap BALREERE AL SR IMBIE . DT AR E IS A T :

>>> import textwrap

>>> doc = """The wrap() method is just like fill () except that it returns
. a list of strings instead of one big string with newlines to separate
. the wrapped lines."""

>>> print (textwrap.fill (doc, width=40))
(B T—1)
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(R E—1)
The wrap() method is just like £ill ()
except that it returns a list of strings
instead of one big string with newlines
to separate the wrapped lines.

locale FRALBEAEH—0 & A H5 g SCAL A B & G 20K &k . locale FE4H 1Y) format pK = — 1 grouping &
P, AT ERE AR PR AT (group separator) 4% B g =1k :

>>> import locale
>>> locale.setlocale(locale.LC_ALL, 'English United States.1252"'")
'English _United States.1252'

>>> conv = locale.localeconv () # get a mapping of conventions
>>> x = 1234567.8

>>> locale.format_string("3%d", x, grouping=True)

'1,234,567"

>>> locale.format_string (" ", (conv|['currency_symbol'],

C conv|['frac digits'], x), grouping=True)
'$1,234,567.80"'

11.2 #&E#{t (Templating)

string B —HZAEN) Template class, @AM MLREAE G 081 & EAT IR CE . B2 RO
FHRENE ORI, (ER 03 e A A 0
ey =R T E AT 5844 7 (placeholder name), “ES2 1 $ il b4 Python sREWF (FEE. BFHIT R

E]) M. () RIE 98 BB AT HE DA AL FFAE A8 i 3 o 2 F RSP ST il A Sk . () S5 K fribk
EIEH—FIC $:

>>> from string import Template

>>> t = Template ('S folk send $$10 to Scause.')

>>> t.substitute(village='Nottingham', cause='the ditch fund')
'Nottinghamfolk send $10 to the ditch fund.'

1 57 26 dictionary o B 4 5 51 K rh o B 406 S (8 () (45 8% 9 (&, FB(E) substitute () method 73] 5§
KeyError. AT {hArIF) (mail-merge) HUAAOHE AR, (07 4R HER0 VR 7T RS RS2 8600, B
il safe_substitute () method f ERE — WIREEATHD, & G REEAT A%

>>> t = Template ('Return the $item to Sowner.')
>>> d = dict(item='unladen swallow')

>>> t.substitute (d)

Traceback (most recent call last):

KeyError: 'owner'
>>> t.safe_substitute (d)
'Return the unladen swallow to $owner.'

Template [ subclass (F4H(E)) W DAEE B #1105 AT 9% (delimiter). B4, —(EAH f [EVEE & HE U BT i 44
HIRg, WTLABESE A A SR EEEIAE B, B R ks X A % -

>>> import time, os.path

>>> photofiles = ['img_1074.7jpg', 'img_1076.7jpg', 'img_1077.3jpg'l]
>>> class BatchRename (Template) :
delimiter = 'S%'

T 1D
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HEHEE—5)

>>> fmt = input ('Enter rename style (2%d-date %$n-segnum —format) : ")
Enter rename style (%d-date %n—-segnum $f-format): Ashley_3%n%f
>>> t = BatchRename (fmt)
>>> date = time.strftime (' bsy")
>>> for i, filename in enumerate (photofiles):

base, ext = os.path.splitext (filename)

newname = t.substitute (d=date, n=i, f=ext)

print (' —> '.format (filename, newname))

img_1074.jpg ——> Ashley_0.Jjpg
img_1076.jpg ——> Ashley_1.Jjpg
img_1077.jpg ——> Ashley_2.7Jpg

MR 75— (R, AR 2 b i 1 A% AT 70 B A B T PALE) XML AR A0
A HTML AR B A 5T .

11.3 =& E5E 4 HE (Binary Data Record Layouts)

struct BAHRAL T pack () Ml unpack () &, FREM S E)RERN ERRERR. PANHEFIER,
WAFEARE zipfile SAHRIFET, 6 HIEREIEE M ZIP 52 RS (header information). JE 4
FEZCHE wrn A1 T A EV 2 W R R PR 57 TCAR ) SEF 58 B (unsigned number). " <" FIREMEEMER/N,
i i 7)vis (little-endian) {37 TCAHIE )T -

import struct

with open('myfile.zip', 'rb') as f:
data = f.read()

start = 0

for i in range (3): # show the first 3 file headers
start += 14
fields = struct.unpack ('<IIIHH', data[start:start+16])
crc32, comp_size, uncomp_size, filenamesize, extra_size = fields

start += 16

filename = data[start:start+filenamesize]

start += filenamesize

extra = data[start:startt+extra_size]

print (filename, hex(crc32), comp_size, uncomp_size)

start += extra_size + comp_size # skip to the next header

11.3. =g #IZF £ 24 HE (Binary Data Record Layouts) 101
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11.4 Z#{7# (Multi-threading)

AT — M 2R RNE P A (sequentially dependent) P25 (AT 5 A TR AR (decoupling) 4T, HAAT
BAET R PUATE, ZHATHE ] DA AR T R Bl i B S AR W ROBERE g . — (MBI I B2,
1 VO BIFIIRE , TE5 — (A THE AT R

PATT ISR T ) threading BAHNAITE S SEATAEBs, M0 3 A2 Rl RE AR LA T -

import threading, zipfile

class AsyncZip (threading.Thread) :
def _ init_ (self, infile, outfile):
threading.Thread.__init__ (self)
self.infile = infile
self.outfile = outfile

def run(self):
f = zipfile.ZipFile(self.outfile, 'w', zipfile.ZIP_DEFLATED)
f.write(self.infile)
f.close()
print ('Finished background zip of:', self.infile)

background = AsyncZip ('mydata.txt', 'myarchive.zip')
background.start ()
print ('The main program continues to run in foreground.')

background. join () # EETEAER &
print ('Main program waited until background was done.')

Z e R EER R, B0 I SR SRR T4% . (B, threading AHAH AL T £
{E [] 25 B R 4514 (synchronization primitive), 13584 (lock). 4 (event). {5{4-5%4 (condition variable) 1
5¥[F) (semaphore).

[EaiE s THARER, (EA/NMNY RS T e 8- SE M A B R oA, (Rt i 8 v 2
TERTA 8RR AU T B B — AT A P AR BEI queue BT BT AR A2 B HABA TR ROR
ARG G Quene MIIFEATHAT AR I BRI AR, SRS IRt Sohmi. Hlse.

11.5 HIFIEE(F] (Logging)

logging BLAHR LTI RE A 4 HE bk A R E R 4. i iEET, HERUS &9k 2R

sys.stderr:

import logging
logging.debug ('Debugging information')
logging.info ('Informational message')

logging.warning('Warning:config file $%s not found', 'server.conf')
logging.error ('Error occurred')

logging.critical ('Critical error -- shutting down')

EgEA AT

WARNING:root:Warning:config file server.conf not found
ERROR:root:Error occurred
CRITICAL:root:Critical error —- shutting down
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TEFERAEE, AR RE AN Sl s, Hoi Sl 986 BASEE S 35 (standard error) . HAt SR IEALHE
ARSI B 1 (4. EORHE (datagram) . AFREEAEEE (socket) B HTTP falflRf. it s ol AR EIUE T
BAeIER, BEANFEMEH (routing) /72: DEBUG., INFO, WARNING., ERROR A CRITICAL,

H [EIREE R A n] DA 0E Python FCEE, o] DA BB BT 255 T Aoty C 0 SR AR T 2% (B iy H [ETRCED,
117 4 ZE 36 P AR AR 3

11.6 555|F (Weak References)

Python €7 F B TROE B (K2 MW (AT 2 BRFTH (reference counting) [Vl i garbage collection SEJH
BRIEEEZH) . H—H2 BRI R EAA, iRl et .

I = R 2 o ) AR S XOREVERIE 8 R, (LR T 0 75 S 4 T SR i L Aty 2 e i e B (B e . w]
T, B RRBEEM, WerEsr ek AL (permanent) )2 . weakref BALFLALK THAT
DAL ST 2 IR REBEI . Y AT T Sy, B B — 5551 3 (weakref table) HiF5 4,
EIEF5 5] FH 44 55— [0 1F (callback). L7 f E F A5 B 77 (cache) IS8 A AR [E) E5 55 1) 40 4 -

>>> import weakref, gc
>>> class A:
def _ init_ (self, wvalue):
self.value = value
def _ _repr_ (self):
return str(self.value)

>>> a = A(10) # create a reference
>>> d = weakref.WeakValueDictionary ()
>>> d['primary'] = a # does not create a reference
>>> d['primary'] # fetch the object if it is still alive
10
>>> del a # remove the one reference
>>> gc.collect () # run garbage collection right away
0
>>> d['primary'] # entry was automatically removed
Traceback (most recent call last):

File "<stdin>", line 1, in <module>

d['primary'] # entry was automatically removed

File "C:/python313/lib/weakref.py", line 46, in _ getitem_
o = self.datalkey] ()
KeyError: 'primary'

11.7 {EHAR List TR

PN RS TR, TAEEEI Y list ($351)) BEHGRL. F2, B R @R aRr) &S
TE—EREE,

array BUEAHIEHE T —M array Y, B8 list, (HHBEREEFEER SR B g S8 F. T ISR
— (W B[] (array), AT W A7 SO $E455% — 38 # (unsigned binary numbers) [E)EfE A (FERIAEE) "H") ,
T 7E Python REWY 4 1E R list v, AR IE H @ 35 (0 A 16 {R {57 o -

>>> from array import array

>>> a = array('H', [4000, 10, 700, 22222])
>>> sum(a)

26932

BT 1)
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HEHEE—5)
>>> af[l:3]
array ('H', [10, 700])

collections fRAHFEHL T — deque P, BB list, (HIEZMIMA (append) FIFH (pop) Y R,
T R R o U et . o TR A 3 P A B VEEDS) (queue) AT 18 90 #8 3592 (breadith first tree search):

>>> from collections import deque

>>> d = deque (["taskl", "task2", "task3"])
>>> d.append("task4")

>>> print ("Handling", d.popleft())
Handling taskl

unsearched = deque ([starting_node])
def breadth_ first_search (unsearched) :
node = unsearched.popleft ()
for m in gen_moves (node) :
if is_goal (m):
return m
unsearched. append (m)

B TR AR list BEAERASL, eRaURHARME T HAB TR, B0 bisect Bi4], AAREEHAE sorted list (EHEF
#1) R

>>> import bisect

>>> scores = [ (100, 'perl'), (200, 'tcl'), (400, 'lua'), (500, 'python')]
>>> bisect.insort (scores, (300, 'ruby'))

>>> scores

[(100, 'perl'), (200, 'tcl'), (300, 'ruby'), (400, 'lua'), (500, 'python')]

heapqg BEATRML T 2EpRa0, AEELHYIEAR List AT VEHERS (heap). f/MERYIHH S ERFFAERIE S . #)
—UERE L WAFRUR/INCE, EA R list A THEF 10 e RS ORE), Eaia -

>>> from heapq import heapify, heappop, heappush

>>> data = [1, 3, 5, 7, 9, 2, 4, 6, 8, 0]

>>> heapify(data) # rearrange the list into heap order
>>> heappush (data, -5) # add a new entry

>>> [heappop (data) for i in range(3)] # fetch the three smallest entries
=5, 0, 4]

11.8 +i&#I;FE 2EE (Decimal Floating-Point Arithmetic)

decimal BIHIRML T —fH Decimal BORMEIAL, AT b B BoE T . AHEOR EE Y ik 2B £loat
PAE, #% class RREE AR T AU

o il P R R HCA R v T AL RN E I B
o BPVRTHESE (precision) [,
o PFEHIPUETIA, DA R vl B A A
o JBEAR/NEA L (decimal place), 5
o O R R A R BT R AT Y A

B, EEHE 70 2 m A sE R b S0 E e AR, T ot R ORI R, SRR
Fo WMAEFELIRU G LA REGRW3ES, mEmEE g EHE:
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>>> from decimal import *

>>> round (Decimal ('0.70"'") * Decimal('1.05"), 2)
Decimal ('0.74")

>>> round (.70 * 1.05, 2)

0.73

Decimal HYJESLATR G (R RARKIZE, S AREAT M (A R0 B0 BT S50 19 Bl 44 B e A O 81 A5 8015 B ) o
Bt Decimal W ATEB T TRHEAER, DA G VA 3 7 0 S e v TR 0 3 ) S S B0 R R

HEMERY 2R V75 Decimal class BEIEIHUAT 3 o M SHOAS S8 P P RS S SR R R S5 e A -

>>> Decimal ('1.00") % Decimal('.10")
Decimal ('0.00")

>>> 1.00 % 0.10

0.09999999999999995

>>> sum([Decimal ('0.1')]1*10) == Decimal('1.0")

True

>> 0.1 + 0.1 + 0.1 + 0.2 +0.27 +0.2+0.17+ 0.2+ 0.2+ 0.1 ==1.0
False

decimal FLAH AT HR LI S b 7 Y L (ERE WEEE -

>>> getcontext () .prec = 36
>>> Decimal (1) / Decimal (7)
Decimal ('0.142857142857142857142857142857142857")

11.8. +iE#IZE8EHE (Decimal Floating-Point Arithmetic) 105
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cHAPTER 12

i RiEREd

12.1 &4y

Python J T T X8 85 fr 150 2 B B BRAES AL, TR W 6 5 B A G2 A
P 3 O PP R 32 RS PRI SLAR S I, SR PP AR R MRS A 0 7 1 2
7.

R /R AT 2 45— 25 Python SERT DAY 2 A HE PRG3R . UMM A 75 % — B HOBLAL
1 L0, L3k — (AR B % 2.0 HT, MR Rk 5 1.0 SR 2.0 A frlize, ABOR T
= ST

ARy 56 R A5 — (R F 37 5. (virmaal environment) 8 Re— VB SLAG ok s, () ELIEVIR 60 745 52 WA
Python, DA J—FFIRHBII £

S ] PR T DA S RO ESERE. DATI o T S 0 o, MR A eI 11 0
e, [FLEJRAEHF 10 M, SATIMEMARS B LT DU A3 40— (47 2.0 MUAOIESEMEG . S IEFIRES B 75
ST AE] 3.0 WL, BV rip RS A OB

12.2 B FRBR

A S A PR E B BRI AL A venv. venv M ZREHAT A 41 Python A (M1 —-version BT
A ) o BIANEET python3. 12 JATAN A L% 3.12 AR

FEH B GE, e R B N YR 2 i, DA (script) $07 ven BUAIFLEL 4852 %
FHIcH S

[python -m venv tutorial-env ]

R tutorial-env NEFEWEE, BEES tutorial-env Ehlsk, [ H W &7E L &7 —{f4 Python
LRI AR DA RO ] ) S SBAR A R A
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[EERREE o R AR . venv, B 44 FRIE 3 @ % BORHICTEARAY shell HHRFFREL, PGB bRy 44
%;Miﬁ%;g*#%ﬁﬁéﬁﬁ WA AT R . B RERT IR B TR SER A . env BRETEAMUE
(SR

— HARES T HEREEE, R AEEE.
1E Windows Z&&EH,

[tutorialfenv\Scripts\activate ]

£ Unix 3 MacOS Z& %%, i/ :

[source tutorial-env/bin/activate J

(13 B A xU 15 8 A s bash shell. Q1R AR /Z A esh o # £ish shell, JEE K activate.csh 8
activate. fish [FI7,)

()% [EMEER B Gt AR shell 3878 570 AR BUR R IE AL 6T 0 [EMEEER BT, () FAS OB LR RTERLAT python
FA IRE A AT ATS 21 FE 2 1) Python AR, (il :
$ source ~/envs/tutorial-env/bin/activate

(tutorial-env) $ python
Python 3.5.1 (default, May 6 2016, 10:59:36)

>>> import sys

>>> sys.path

['', '/usr/local/lib/python35.zip', ...,
'~/envs/tutorial-env/lib/python3.5/site-packages']
>>>

M ORI

[deactivate ]

TR # A

123 H pip EBEH

AR A — R Y i pip RIFER L SE . FHFIRE R EM: . pip & Python Package Index Z4EE /. IR
AT DA 18 AR i A4 B (B 25 [F]'E Python Package Index.

pip B T4 Vinstall”’, “uninstall”, “freeze” £55%, (W]PAZ % installing-index 555, REUS pip AY5E
FEEIIA S )

VRAT LAZ i 48 52 B 1R 44 P AR e B AR RO -

(tutorial-env) $ python -m pip install novas
Collecting novas

Downloading novas-3.1.1.3.tar.gz (136kB)
Installing collected packages: novas

Running setup.py install for novas
Successfully installed novas-3.1.1.3

VRULT VA IR R4 2 A4 B == MBI AR e A -
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(tutorial-env) $ python -m pip install requests==2.6.0
Collecting requests==2.6.0

Using cached requests-2.6.0-py2.py3-none—any.whl
Installing collected packages: requests
Successfully installed requests-2.6.0

SORIREHATILA S, pip GRIERRA CACLSGH, SRR EHAM. Aal AR BERTR B A SR 2R
FazhiAs, SO PAMIAT python —m pip install --upgrade AUEEMFTIEIRBIIMA -

(tutorial-env) $ python -m pip install --upgrade requests
Collecting requests
Installing collected packages: requests
Found existing installation: requests 2.6.0
Uninstalling requests-2.6.0:
Successfully uninstalled requests-2.6.0
Successfully installed requests-2.7.0

python -m pip uninstall R 2 HE M4 T AR EBEEE TR IR E .
python -m pip show u] PABUR—fH4EE B1FHEHIL:

(tutorial-env) $ python -m pip show requests
Metadata-Version: 2.0

Name: requests

Version: 2.7.0

Summary: Python HTTP for Humans.

Home-page: http://python-requests.org
Author: Kenneth Reitz

Author-email: me@kennethreitz.com

License: Apache 2.0

Location: /Users/akuchling/envs/tutorial-env/lib/python3.4/site-packages
Requires:

python -m pip list SrEUREREEREE G 87N EM:

(tutorial-env) $ python -m pip list
novas (3.1.1.3)

numpy (1.9.2)

pip (7.0.3)

requests (2.7.0)

setuptools (16.0)

python -m pip freeze A DAEI[E— M 2 & LM E ¥, (A28 H python -m pip
install AfPAGERERIARS. — MBI R A G2 H0E B M B3] — N requirements. txt MIRESE:

(tutorial-env) $
(tutorial-env) $
novas==3.1.1.3
numpy==1.9.2

python -m pip freeze > requirements.txt
cat requirements.txt

requests==2.7.0

requirements.txt A ARAZBIMCA ], [ HARERE e AR — 3043 (M3 T DA install
—r LRH R R AT

(tutorial-env) $ python -m pip install -r requirements.txt
Collecting novas==3.1.1.3 (from -r requirements.txt (line 1))

BHT—3D
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Collecting numpy==1.9.2 (from -r requirements.txt (line 2))
Collecting requests==2.7.0 (from -r requirements.txt (line 3))

Installing collected packages: novas, numpy, requests
Running setup.py install for novas

(M L—H)

Successfully installed novas-3.1.1.3 numpy-1.9.2 requests-2.7.0

pip BH ELINEE. 1[PAS % installing-index $577, P52 pip EIRH SO, ERES T —MHEAHEH
AR T AE Python Package Index b n[ DAMUI¥EE, W PAZ:2% Python packaging user guide.

110
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cHAPTER 13

REA I REE L) 7

(ET A 022 ] eI (E R 3 778 6 1) Python ) S8

% A P T Python HCRRIEITEBUE AR % b Bridil

YRR RZAEMIFETER 2 s £ g ?
AR Python SR —F4) o i SR HAB S 75

library-index :

PRz ESDE S T, et ek (HRR) M5 R g8, w2 e o d E
Ao FFHENY Python B4 THUA & (0 & R 2 M INARAG . A e nl DAGEHK Unix (546 . @i HTTP 504
FCE. EVERLEL adran S ERIE, AR REFZ AL . [DE RS FE DARR T
F A BB LA W] DA o

installing-index : [ SELfif f88 41 2 % HCAth Python {25 7 4 5 (5L AR o

reference-index: Python §A DA KRR B I REAEINT . S8 e ERGi A g A Lenz Iy, (BARE—EsE =
By e R 2 AR A -

T4 Python [1 &5 :

https://www.python.org: Python ] 240 . B ERAMG. SCFPANHESS S| Python AH B IAE EH .
https://docs.python.org: RH 7 Python 4304,

https://pypi.org: Python Z{425| (Python Package Index), 2 Hijtl#k[EIfHE] Cheese Shop', [FI48 T i f#%
Bi%§ Python BRG], EHRMHALREEIWE F#. — B PItREER BRECAE, RvT DA BB nY 75 i (E
E5)5EEE H g KA A 33 .

https://code.activestate.com/recipes/langs/python/: Python Cookbook & —ff#H % KIFER AL, AUEER

WS WML VLA R EVA . R IEME A5 5 i B U 4 i S 7F — A< 44 [E] Python Cookbook
(O'Reilly & Associates, ISBN 0-596-00797-3.) [ 24k,

https://pyvideo.org BT & B FH & HEAHL R G [EI 4R B8 Python AH B2 Fri4 .

https://scipy.org: The Scientific Python 5@ {7 1 A w3 [k 1) JE S B (B4, DAS TR ()
PR, MRIEEEE. JREMR S . RS E. SRS —RIE.

! [Cheese Shop (i#2H)%5 )| /& Monty Python (¥j—fH&IH : —(REF A —FGETNE, AiGHbEmRE, KafbEsg s,
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#4772 Python AH B i1 5 [ B B RE I H, URATASRIG BB BIREAL comp. lang. python, H#EMZH 2 python-
list@python.org [T 2717 B (mailing list). 5 R ALURITES 2 Ty B 6 DT, DR b ol 0l 80 H oo BB (R385 1 Bl e
B — M. BREAHAEFMER, #l (REE) M, @Eph e g BB, B5nHar
FEFE https://mail.python.org/pipermail/

FESRMGZ B, FhCHERR IR R LM (W REE) FAQ) & v BiEl. FAQ €[l 25 AR £ ki)
B, ARZ MEELE O mE R .

[Ef#
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cHAPTER 14

B B=NEI N\ AREE A1 s 5T D& (L

A SRR 14 Python 35 iy S 9 1 A LE) 25 174 A 11 JBE s s E) A5 (B (history substitution), J§{fb7E Korn shell
Al GNU Bash shell HiyZ)fiE. & H2fiE2H GNU Readline pRaURARE AR, & SCIR 2 M EHY s . & 15
AT A CRE Scr, fosERM A EE .

14.1 Tab & H &5t rk (Tab Completion) 0 sk 52 [[#§ 8 (History Editing)

TEH s EIB IR0t , S8 ORISR Ry E B o2 B Erl EL B EV , BrART DAM] Tab SEZRIFI 5 B) 56 ik
A BEER Python BRAN ARG, Rl I uiss By R ] B AR . BB string. a BB FHRIE
55 (dotted expression), ‘B & ¥ iRE—M . " ZHIRER AR, RERERERRYIEEME, AT HE)
SEMIER. R, AR —APIA __getattr__ () method (J73K), [MIRFSURRGER AR —HBG, &
BRTRE Er AT MR A SRR . RGO L BB AR s 8 SERCEV R AR PRI B 2 R e, —
fH&(E .python_history MAHEM . 76 F—KEE) B B)=UH AR, 35 20E S reERK R vT DA -

142 EBHXNEFSRNERTE

SRR R B L, EIRDIBER I B R — M ERR I (HiR A SR AW s WRae
TERRREN TR TR RS HFEER (TR (parser) HIHH F—T 2 75 LA HFERRL (indent token)) , AR EAE
T o BB SE S AT RE @ G E R A R . A Ao RERE (SR W, TSRS
SRAYPCHD, ARE e .

HMohgeEW BB X Emas B L, S8 Bigf, FE IPython, ‘& H7g Tab # HB5EM . ¥
PR R FHE RS R S st & 0. B PASE S EMLE A 2 Hopb e AR b S — RS g [E) 7
HEIREE, ARE bpython,
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cHAPTER 15

FREES . IRE SRR

TERH AR, 17 B (floating-point number) 2 DARLSE] 2 () Ay/NFoR. BlmnE, 7E-FsEhi/h
#0625 A PEr(E] 6/10 + 2/100 + 5/1000, [FEEEAEH, R/ 0. 101 AIRi(E 12+ 0/4 + 1/8. 18
P /N AR R R B, T ME— B R RIFE A AT A IR 3R, BB AN R .

ASERIE, K2 A/ NIRRT L A "I O NEEROR . — RIS R, ARl A r e (7 B U R
PBRAAE ST EEA i 7 B O

eI, B R A S W . DASM S 13 (BB, AT DA HI (B E it o

(03 )

e 5 S bpUR S

[0.33 ]

G B S bpUR S

[0.333 ]

R, AR 6 2 DA, R AR R IR 173, (AR BEBOIGHORG 1E %
7~ 1/3,

FIRRRTERE, AN IRIBUE A D AR e /N, e /Nl 0.1 FREETA R 3/ NEOR i 3% . A
HEC/NE, 1710 g R AER N

[0.0001100110011001100l10011001100110011001100110011. 50 ]

HEARAEAE A BRI AL, st L SR . MBTERZ SRt , PO 3l — i 7 ok
iy, Hob TR0 ARk, 53 EAcFoR, 2B A ERIFEH. 75 110 16l 1,
TS (E] 3602879701896397 / 2 ** 55, MiEMAIFR T EIT, (HARSEAENR 1/10 Y HEIE
WH.

R BRI T3, R E EE S B E 2RI . Python W @ By — M e LT R, AT

T AEAERH M T ) AL U R BRI A E . FERZ R D, 4n2R Python ELAY & B 584
W ALBUE , HFORRAAAERT SR T 0.1 i s UE, B MBURE:
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>>> 0.1
0.1000000000000000055511151231257827021181583404541015625

i8NS A R 2, BTA Python i (7 B PRAFFE nT AR 2 M IR, R BUR & AR RIHE:

>>> 1 / 10
0.1

—EEEUE, BEREIH S EASRER 1710, (HEIE AR EEREF R A b, BRI
T B
Hl 2, A2 AT, R R 5z f oA 4 3. flanE: #e? 0.1 Al o.

10000000000000001 #1 0.1000000000000000055511151231257827021181583404541015625,

#RH 3602879701896397 / 2 ** 55 irfBh. H i E =AW i 7 BofE 3k R — M8 U UE, AT AT — fﬁl%ﬁt
EARPT AR ER , IR RFF eval (repr (x)) == x.

&5 |, Python 478 F I8 (prompt) Eﬁiﬁ'ﬂg repr () &ﬁ@i;gi%ifﬁfﬂ A 17 AT ©.
10000000000000001, £ Python 3.1 it §Hf, Python (XEKFHIRSE L) T E RS H o e 1
HMHURE 0. 1,

T, Lm_@u/%gﬁﬁiﬁﬂ@f”gﬁkﬂﬁ%ﬁ [EIA /2 Python {94k (bug), BEAZ USRS, MaiARal
it SCIRAE LAY I B OB S, ok B R RRAG SR B R (BESR A 2R RE &T@*@T&%
[, ﬁﬁbﬁﬁm?"@?ﬁﬂﬁﬁtﬁ%ﬁqﬁﬁfﬁﬂﬁﬁ )

[EDRSEEPRER T, AR T BEAR LA 5 R A% 54 (string formatting) [FIAR FRE A 88007 3

>>> format (math.pi, '.12g') # give 12 significant digits
'3.14159265359"

>>> format (math.pi, '.2f'") # give 2 digits after the point
'3.14"

>>> repr (math.pi)
'3.141592653589793"

W MHMREZEANS, ARIEERLD, BN L8 REA EAE & A IR BE TR 7 a9
18,

EELEREE R T M4, SRR(E, 0.1 ANEEIERY 1/10, 3= 0.1 p{EAHm, WA eE4
FEUERY) 0.3:

>> 0.1 + 0.1 + 0.1 == 0.3
False

[f] IR 0.1 NEEFFEEHATRERY 110, 327 0.3 NEEFEHITRMERY 3/10, FIEH round () WA EAE
AEHED:

>>> round (0.1, 1) + round(0.1, 1) + round(0.1, 1) == round(0.3, 1)
False

BEAR B A G M RS EBE, A math.isclose () BEFURT DA AR EEBASAS FERG(H -

>>> math.isclose(0.1 + 0.1 + 0.1, 0.3)
True

W, W PAEH round () BRI R HLEOHIIG G T (LM -
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>>> round (math.pi, ndigits=2) == round(22 / 7, ndigits=2)
True

THENIF RS T EAREZ BRI RSN KT [ FR7E#R2E (Representation Error) | #fi, #EANMMRRE T
[0.1] AR, Examples of Floating Point Problems (77 % 8 {5 FE &0 (5] ) —SCHRAL T 3077 BB 7 F =X B
FE P R BRI A SR AR H At VL R A S 52 B A . FT A2 The Perils of Floating Point (77
ERE R ) .

N bSCR AR B, e R EEE AR . ) R, WO SRR ! Python (1) float (78
W) EETRRERE, e R R R IR, M ER 2 MR L, BUCERR RRIE S A g R 2453
Gz L SEEHARZHRERARECAME EE, BIRFERME, BEEE R AEE, HE—K foat MEHI
RE RS2 AR ZE .

Bl SR I B AR B AT L, (SRS, SRR R R R A S R BN, A e A
EHEMGAE, IREUEEIREMNEE R, str O BERPAER L Z0R, ma s EmErEEf, T2
formatstrings B Y str. format () method (J5¥5) MIMET AR,

AT EORGE T HEALZORIERI N, ATUAE N decimal BEAL, BT BLAFE AT € i A o mobs e L
JE AR A e RS
%*@i%ﬁ@@ﬁ%%ﬁﬂfmﬂjmsﬁﬁ,ﬁﬁﬁ%%ﬁﬁﬂm%ﬁ@%(ﬁ%ﬂ%%ﬁ%ﬁ@”3
BRI ) -

MR R B R T, /RERZE — F NumPy 4%, DAK i SciPy SLEFEBLRYFF 2 T R A 5t
FHEER A HM . 55 2(E <htips://scipy.org>.,

G ER, AR A ey B8 — f# float ()RS MEH, Python $2 i ) T H W {5 B3 M. float.
as_integer_ratio () method T]}§—1® float [F{H 3 RE4

>>> x = 3.14159
>>> x.as_integer_ratio()
(3537115888337719, 1125899906842624)

IR % FE ARG, B nT AR P B i I A (L -

>>> x == 3537115888337719 / 1125899906842624
True

float.hex () method AT NI (FEBK(E] 16) I float, —HEATDAKS Hh R &6 J I ik 7 O 1A -

>>> x.hex ()
'0x1.921£f9f01b866ep+1"'

Ta BT AR 7N LR ik AT RS HE L E 3 float {H:

>>> x == float.fromhex ('0x1.921f9f01b866ep+1")
True

AR F RS, R I D AE R (R A4S () Python 27 [l il SEHb 26 8l (B R A TE), By
B HAMEES (40 JAVA $i1 C99) =&k .

A AR TR sum () K3, AEFESHE LRI R BV IS R IR 25 o WS E Bl 238 47 i 4 e
e, BBl RN (lost digits) ] . 8 T AP BACE AL BB METR I (overall accuracy), fHif5aR25 R 2 it &
R3] 3 2 4 ARG HE AR

>> 0.1 + 0.1 + 0.1 + 0.2 +0.2 + 0.2+ 0.2+ 0.2+ 0.2+ 0.1 ==1.0
False

>>> sum([0.1] * 10) == 1.0

True
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math. fsum () FEE—S A ME GO A TEE DR B E T [REME], PAMEARES K&
A @t sum() 18, @EK%%E‘J‘%T@E{EEE TEEMHET, KREMAKRSHEAY, RAmEm
TGRS

>>> arr = [-0.10430216751806065, -266310978.67179024, 143401161448607.16,
-143401161400469.7, 266262841.31058735, -0.003244936839808227]

>>> float (sum(map (Fraction, arr))) # Exact summation with single rounding
8.042173697819788e-13

>>> math.fsum(arr) # Single rounding

8.042173697819788e-13

>>> sum(arr) # Multiple roundings in extended precision

8.042178034628478e-13
>>> total = 0.0
>>> for x in arr:
total += x # Multiple roundings in standard precision

>>> total # Straight addition has no correct digits!
-0.0051575902860057365

15.1 RREFRZE (Representation Error)

AR ErREARfERE (0.1 19617, [EERIR B CZA SR IR TRMER 4T . DT BREIRE i 1%
BERRREA B .

Representation error (Frnikin2s) SIREHEHEY, HL (B LEREZH) WLI%Q/J\%(.T EAFHEHL DA
TN (REE2) NEFOR. i85 52 Python (B Perl, C, C++. JAVA, Fortran fIHABFF 2 ) % A EHERR
TSR RS e (B ) R R A

[EEINE? HE] 1/10 SEFREERLA—8 30/ NERFTR . 2/ B AE 2000 4F A, #6-T-Fr (15T B
IEEE-754 3 2L ¥ il | (B H 2F g i &40 LA IEEE 754 binary64 A2 fr 7 I—%ﬁfu (double precision) |
HRAEE] Python () float, IEEE 754 binary64 [{H L7 53 (ioclAE R, FrATESIARE, ES &% it 0.1 #(E)
Bl 8, PAJIRN IR, R J 2 —BIEGA 7 53 7 ory . _“//Ui%

[1 / 10 ~= J / (2**N)

HRE:

[J ~= 2%*N / 10

M H TR 2] J AREUER) 53 770 (Bl >= 2**52{H < 2*%53), FfPA N (e 56:

>>> 2**5) <= 2%*56 // 10 < 2**53
True

EHY, BV IEEA 53 A, HI 56 i N ME—{H. 1 J A T RE R B E R S B AR I RL TR

>>> g, r = divmod (2**56, 10)
>>> r
6

HFA A O 10 AY—2F, BT AR 1T OME e o M 45 -

>>> g+l
7205759403792794

FrPA, 7E IEEE 754 8RR, 1710 By UE 2 -
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[7205759403792794 / 2 ** 56 ]

Ao TR RERIBR A, S

[3602879701896397 /2 %% 5 ]

AEERE, ARG, FroA@ i LI V10 K7 —8 AURIRMEA AL, TR0 e a3k 1710, H
AT F AR 0T A 269 1/10!

AR SRR EVE TR 1/10: BRI LIRMRES 8, tumt 2 © ae153- 8111 IEEE 754 double fi 4T
fH:

>>> 0.1 * 2 ** 55 ’

3602879701896397.0

WSR2 B DA 10%#55, BIR] DA BRZ(E LA 55 1307 B s

>>> 3602879701896397 * 10 ** 55 // 2 ** 55 ’

1000000000000000055511151231257827021181583404541015625

B RN E S Eﬁ%%ﬁ%ﬁﬁ#ﬁMr@uﬁ 0.1000000000000000055511151231257827021181583404541015625.
B H R e E’Jﬁﬁuéﬂﬁy Frzwin (36 Python WS IA) BEIRIGAT LA AT 17 AL

>>> format (0.1, '.17f") ’

'0.10000000000000001"

fractions Bl decimal FiAHREf B SesEBEA S

>>> from decimal import Decimal
>>> from fractions import Fraction

>>> Fraction.from_float (0.1)
Fraction (3602879701896397, 36028797018963968)

>>> (0.1) .as_integer_ratio()
(3602879701896397, 36028797018963968)

>>> Decimal.from_float (0.1)
Decimal ('0.1000000000000000055511151231257827021181583404541015625")

>>> format (Decimal.from_float (0.1), '.17")
'0.10000000000000001"
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cHAPTER 16

it [

16.1 EEiER

There are two variants of the interactive REPL. The classic basic interpreter is supported on all platforms with minimal
line control capabilities.

On Windows, or Unix-like systems with curses support, a new interactive shell is used by default. This one supports
color, multiline editing, history browsing, and paste mode. To disable color, see using-on-controlling-color for details.
Function keys provide some additional functionality. F1 enters the interactive help browser pydoc. F2 allows for
browsing command-line history without output nor the »>and ... prompts. F'3 enters “paste mode”, which makes pasting
larger blocks of code easier. Press F'3 to return to the regular prompt.

When using the new interactive shell, exit the shell by typing exit or quit. Adding call parentheses after those
commands is not required.

If the new interactive shell is not desired, it can be disabled via the PYTHON_BASIC_REPL environment variable.

16.1.1 $EREHE

W SRR, EERSRE O AR UE AR . EEEEEUT, CERR R EEUR T EEA

AL, EAE N HEEI R 3I% DAAEZRR HIR R (nonzero exit status) iR . (Ff except THIFE try PR
Fg ER A B NS TR I R AR 8550 . ) A e R R E A, S SCETR IR B A R ERA

%ﬁ$ﬂ~%ﬁﬂ'ﬁﬁ%ﬁﬁ%ﬂ@‘%o FTA i S E AR o B A EESE D s A TS I IR R Bl A
i o

[f] 4R FIUER SR T A B0 (B2 Control-C B Delete ) @IRUH#AAEIRME F:5m T
JC. TESR BT A —H BT, #51% KeyboardInterrupt fi4h, {HATLATEIS try BRIAA R,

! GNU Readline {2 1j— i /4 7] fig @rFHL 1138 — .
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16.1.2 T[#{ThY Python %

TS BSD [ty Unix A%t b, Python [EIARI DAE AT, #1% shell EIA—EE, B HCE A TEAT:

[#J/usr/bin/env python3 ]

(i H g ae e ER pATH ) FEEIA R BIBEEAAR R — W T TR ¢ AR R AT AR T 0. 75
HLEP-5 1, HB—ATHPA Unix BEXBIEST (' \n") &R, MiA/2 Windows (" \r\n") [Ef7. #HERE, JFoE
"# " JIHATE Python HBUAIEIRE .

AIPAGE ] chmod 5 - EVEIARHK T AT LA TR S HERR .

[$ chmod +x myscript.py J

1E Windows 4% I, [EV [HAT | AOMES . Python 23R € H I . py %8 python . exe H[E]
A, JEH % Python fE Lt rEEIEAG#EF T, BB HBATAR pyw, EEMIEET, @5 & B mfH
AR B

16.1.3 EERX[[E)iEs=

AR E B XM Python W, A5k (F1H) B SEAR R T— LORRMESR R AR R0 . /R PT DA M 3 — 1 44
PYTHONSTARTUP [HEBEE ORI B, MU — M S EBHE SN ES . BERZIREAELL Unix shell ()
.profile,

TE MR 58 A B T g, B Python ¢ (A g e A 1RF , MR AN RIGEL, # /dev/tey 1R
AW HIHEAE R N (A RIRBUSG B EE) . BT BB 482 F—m 4 = M h3fT, FIEine
FE L import (14 {4 7] DATE BB AL AN B e S . VR ] DATE S (AR 22 8% sys . ps1 fil sys.ps2
SRR F I

W RARARAE H w0 ) b BN B B AR S, AR DAE IR E B A 5 P (Bl i os.path.
isfile ('.pythonrc.py'): exec (open('.pythonrc.py') .read() MR EEMETE. WWE
PRAEE— M EA BB 22, o ZAEE) AR B b A -

import os
filename = os.environ.get ('PYTHONSTARTUP')
if filename and os.path.isfile(filename) :
with open(filename) as fobj:
startup_file = fobj.read()
exec (startup_file)

16.1.4 EEMLEHE

Python $Z {1t 7 Wi {iil [F] 5~ (hook) {8 7] PA#S & % [Fl4k.: sitecustomize Fil usercustomize . B2 & 42 Wi E/EM
PR S B BRI site-packages [ & . [F&) Python [FL# T8 B A

>>> import site
>>> site.getusersitepackages ()
' /home/user/.local/lib/python3.x/site-packages'

BHE, fRI e H B —M 4 usercustomize . py MM S, EMHREEMTMER AL, &
5% & Python [ARRRIFI , BRAFE DA —s BIAEB)AZEH H B import .

sitecustomize [/ AR, (HE 2 H 5 IS A0 H Efr 41 site-packages H([EI N 37., [ usercustomize
Z Tl import . HEZAEIFHEZE site WIALAY .
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APPENDIX A

7. %) X, shell [FHE Python $&/8 7 0. H i REYE ELafas ' AL B 7 sUes A T i AR XA 181

AR

o TE— WA HE RS W . FE B S A @ AT (delimiter, FIANFESE. HHE9E. AFEHEEK
=519%) BB, siRAERE—HEEAS (decorator) 2 %, Bl AFEXABIRE, Z 9 X shell BN H7H
# Python $E£/R“FIT.

o B Ellipsis,

abstract base class (1% JEEE(E])

g 2EHE (RE ABC) #24t T e g, (EEduck-typing (B TAE]) Mz, HAb
BRI AT, B2 hasattr (), RIBAAERECR A MBI SEER (F1anE I BER 7 ¥% (magic method)) .
ABC [EJf][E5E# subclass (FHEE]) , EMEREEKEH S M class (FEE]), HA#E isinstance ()
M issubclass () #alk; i2E abe HALHIESCH . Python £7 7 £ [E# R ABC, FiNERHEH (F
collections.abc #i4). #F (F£ numbers #i4l). &% (FF io #54H) I import 4GS FIE A £%
(#£ importlib.abc 4 ). RATPAMEH abe HigH @ H 21 ABC.

annotation ([EJf%)

jf)ﬁlé‘ﬁ%%l class 1. MR 2Bk mEEAH B BERE. JRIEG, R ARAEEpe hine (ZUEHR
)

TENATIREE (runtime) , 5 38 BH (EVRE IADAF L, (HAI88 0., class MR RN VR, & 4 [k
FEAFAERAH . class FIRFZCAY __annotations_ #F5RE T,

# 2 (Elvariable annotation. function annotation, PEP 484 1 PEP 526, &St i ¥ HIh e ER . B
[EIFE Y e B 5 YAt 75 2 (F) annotations-howto .,

argument (5]%})

WY pR 2R BB 45 function (B{method ) W{H. ©|8CE WifE:

o M42F 5| K (keyword argument): AERRPEIYH, DAFREIY (identifier, iUl name=) BHEAMIG]HL,
s JE DA ** & dictionary (i) [ERE RS #. BN, 3 Al 5 #ZPAT complex () FEIY
) B SR | B
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complex (real=3, imag=5)
complex (**{'real': 3, 'imag': 5})

o 12 % 5] ¥ (positional argument): A2 BHE 5 BN G| B, (78S | BOTHE— 85 | B R AE 1 52
B, M) EE * 2 & ierable (PJEWCE) PICRBEEE. B0, 3 S #2LARIEm b
HOEVA-E1E &

complex (3, 5)
complex (* (3, 5))

S BCEr Bt i Ay ek s R P I A IS B, B SR A 2 AR B, 5[ calls Tofi. 7ERE
WEE, ARATE S ST AR RS — 5 | AP & i e A [ sk

st 2 BRER I parameer (Z90) H . & LHEET 5 ERS 82 M 2E, Ak PEP 362,

asynchronous context manager (L[R2 {55555 PI%S)
—fH 7] AFE i async with BRAX P RIBE WY, MELEMEFK __aenter_ ()
__aexit__ () method (%) KIEHIAY. i PEP 492 5] A,

asynchronous generator (JE[q]BEIH:%%)
—A{{f & [A] & asynchronous generator iterator (JE[F - EIALREILE) MER. BERFRMG —MHA async
def EFI 1 FE R (coroutine function), HAFM R EME T vield HH N, BBEM —R5 0] HR
async for [FIEME.

B AT REE AR — AR EE g R, EER L BRI RER S EA BERE
(asynchronous generator iterator). #—HFAEM BN ERERE, A sC LIRS, DABRIEEE.

—(AAEE B EE SR AT e S await E X, DA async for fll async with BIRR,

asynchronous generator iterator (JE[]2BEIE:2$ENCES)
—1{W iy asynchronous generator (AE[FEZFEVERS) R FE T4 .

g —Masynchronous iterator (JE[FZEENCES), BT LA __anext_ () method BEIFIYIE, & [a]fd—(F
A1 (awaitable object), sz AT IR EA S AR T8, HELEE T M yield EH
XK

Bl yield ErE {5 AT, ERtfEM B mikeE (GG s s LW E iy wy A . &R ¥
ElA ZEREPAS 8 __anext_ () BYEAYA S50 A OB R RE, & e i a1k #4838
1. #2[[E PEP 492 #] PEP 525,

asynchronous iterable (EF]2E W[ [EYCP1L:)
— (@Y1, BT PALE async for BRIAP M. LHKEER __aiter_ () method [a] f—
{Easynchronous iterator (JE[RZECEE). B PEP 492 5] A,

asynchronous iterator (JE[R]2BENLES)
—{HEAME__aiter_ () fl__anext__ () method (¥, _ anext_ () WZEE—Hawaitable (A]
W) . async for ErfEMTAERAEMRESA __anext__ () method a4 FE14, HEIE
5|#% StopAsyncIteration ffil4., B PEP 492 5| A,

attribute (/&)
— (A L (R B8, A% (B 2 REIZE 8 6 JT) 3 3 PR 55X (dotted expression) )44 2 IR . Bl
R o H—MRJEVE a, RIRZIEVEREDA 0.0 PE2 R

USRI PEARAF, 2T R T AR idendfiers P 7.2 BUEVF Gidendifier) 9 VAT 1
Y, BIANGEH] setattr () o QI HEA R IR S O B 0 P RAP I, TR R getattr ()
REUFE .

awaitable (W[2E55¥1L)
—(H A DAYE await AR Py L. TR PAR -l coroutine (THFE), B2 A __await__ ()
method ). 53k 2E PEP 492,
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BDFL
Benevolent Dictator For Life (#& 5 {-2Z##HE ), X 4% Guido van Rossum, Python #1315 # .

binary file (- ifEfIREER)
— 1 RE[EEHURN 55 Abyres-like objects (JARLTCHLEBYIE) Wifile object (REZWIF) . QAR B4
DA (b, 'wh' B "rb+') BIEREZE. sys.stdin.buffer, sys.stdout.buffer,
PAM io.BytesIO Ml gzip.GzipFile B,

gyt 2 Elext file (XFHER), ER—MAGEESIRAMEZA str YIHIERDIT.

borrowed reference (fi%J]Z)
7 Python ffj C API 1, fSHIZIRE B Im SR, KAz EAEE s K.
RGP HE, & I f% R $54E (dangling pointer), Bilfl, — I3 [E]1k (garbage collection)
A AR I8 W) (0 B AR — (Wl strong reference ([E)2R8), TG sZ 4 {445(E].

$borrowed reference WENY Py_INCREF () PASSE 5 (in-place) ¥ [F[Elstrong reference 21 fa ik HA M
B AR AN BEAE R — I FAS 2 18 2 mi sl (E). Py_NewRef () pRURT F A E7—1 B i strong

reference.,

bytes-like object (FfycalH ¥tk)
—1l 37 4% bufferobjects HREEIME 1y C-contiguous EGIRmMIMIE. BOIEFAN bytes, bytearray i
array.array ¥, PAKRFFZHE RK menoryview Y. FEA IO ER Y AT R BEHE 307 EORHT)
HAEEA B LEA ORI A . AR AR RS socket (FEEE) k.

HUESE R T A R TR . (B SR A s e R [P S A AL R ). T
SRR [ 45 bytearray, PAMN bytearray [ memoryview, HAWREEFETIEHE N E
B RE AR T Y (THESE SN AL IR ) s B4 4% bytes, PAK bytes ¥4

memoryview,

bytecode ({iJCfE)
Python {1 J5 G5 & 9l 4 s i AL JCAIA , /2 Python F23UFE CPython B i#ak FHEF R, 3% 01oc4l
WGP pyc RS, PAESE AT A R R REE T P (A7 DA A S s il 20
SEMICAME) . B [P EEEE (intermediate language) | $E(E) 2477 —{M virtual machine ([EJEHERS)
b, EEMEEAR S Cr A T B (T A A 3 E A M #3185 (machine code). BRI, (7 cAH M L2
$EEAEANIR] ) Python [EMEEMERS 2 HHEMEN, HASREFEA A1) Python 7 I ARFFARE o

(TCALAS I8 21 F 7T DATE dis BEALIY R SO 4R 3]

callable (n[Ip-nU4ft)
—{i callable &I DAREIPIHAQ P PE, WP ST REDA RSB — 45 e Gl Rargument) -

[callable(argumentl, argument2, argumentN) J

—Af function B GEAH flmethod HR & callable, —{fG BEAF __call__ () JyyERY class 22 B ]t 21
callable,

callback ([A]If)
VEIES [ e (B i — il JIl A2 X (subroutine) BRI, S 7E AR A S8 Iy [T B R 04 T

class (FH(E])
— {8 A ST 5 E A A . Class 1) 78 3830 % € {2 2 method [¥)5E 3%, i8¢ method 1] PAYE
class {4 B LA 744

class variable (KA[E)52%)
—fH¥E class "PBE R, HMERZ LAEAE class IR (RHEINZTE class BB ) W&ok s,

complex number ([EJ4)
— AR M AB M EEARSNI T, I B iR & 3 B — 8 B A — @ EE 2 A . [Fl#o 2 F)
AL (1 PO AR) MECRS, ILALE R R () 1, 7E TRER s (E) 5. Python [FJ%#
THEMW R, RAREERFRER; [FERREHE &N J #igis, flin3+13. A%
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% math BAHEIR) TH S0t R ES, #5EH cmath B, [V BT 2 — (R I8 B A MR D RE .
WRAREG 25 B B M TR, IRE AT BEREE 7R 0T A2 4t 20 1

context manager ({555 HI%S)
—fE AT A ] with BRI REBEEM IR, MERBEMEFR __enter_ () Fl _exit_ ()
method 5. #H52(E PEP 343,

context variable (555491
—F s, HAE R DARSE R SO SE I A TR A . 58 BUISAAT 4% [ I8 43 77 1% (Thread-Local Storage),
TEHA, e TH TR ARIME. AW, BREREE, & Wi Preas
ZARNESE, WEE S A, RAEEFTAYAERI 2L (concurrent asynchronous task) Y, S S #
WheemBE]. #2[F contextvars.,

contiguous (M)
T SR — 1] 4% 187 15 2 C-contiguous B & Fortran contiguous, Rl & &y e Y] M gl 1 [F) /2 i 48 1) . 4 (zero-
dimensional) 11 #& 15 [ A& C J Fortran contiguous. 7E—#E (one-dimensional) [#31) W, 4418 H W /EAERCIR
HE PP A AR RS, TR T P 0 R AGIER . 752 #ERY (multidimensional) C-contiguous 51,
PO I R ) NE 5y A (R T e, e — R R 5 | S8 (k. JRTMT, 7E Fortran contiguous %51,
SF—EREG R

coroutine (1F%)
i A2 EIFE (subroutine) [f)—TE S [E B FEMTE 2. mIIFE 22 70 LA ey ] Bl ol e (B 7 — (081 IR ] 0
i%.ﬁ%%%ﬂ%ﬁ%?%%lﬁl%ﬁf‘ﬁﬁ%ﬁ?ﬁﬁ/\\ REAEE . EMREELL asyne def BURXBEAE. )
= 5(F PEP 492,

coroutine function ({HFErA)
—{# [a]E coroutine (FHFE) PRI RN . — (A FERREEVA asyne def A WiEsR, ElREG &
await. async for fll async with B8, SLLE#EF A PEP 492 5] A,

CPython
Python P30 7E = AU E BE 11 (canonical implementation), #{#§7fi7E python.org |, [CPython | iE{H #i#ELE
WAERFRLAE ], DA A e B VR B B B /R, 140 Jython Y TronPython.

decorator (Z:fiigy)
—fH R, EE RS R, BT e ewrapper §EYE, WOE A E—E K005 (E (function
transformation). ‘EfifigFA 7 #EiHlJ& classmethod () fil staticmethod ().

Fetian ik HUZRRRRE . DA W ek o FRAE R 3R 2 SR

def f (arg):

f = staticmethod (f)

@staticmethod
def f (arqg):

L

Class WLAFAEAR I AR , (EAEIRELLBOR & . BN EEigi i E L %, w2 [Eek=UE 3R class 56
IR SO

descriptor (}iiR7%)
EMEFRT __get__ (). __set__ () B __delete__ () method Ay &1 class & 42—
WERRE AR AT e A R R . W, ) b SRS . 5 B A R
BTE a ) class FHLAHEIRAFE b P 0F, (AR b 2R, DI EHHA R method G
Y o SR A 28 ) AR 2 VR AR Python () B, HEIEMERrZDIaEMALRE, SLRThabashm .
method., J&: (property). class method., [FJA% method, DA ¥} super class (AC3HE]) 2.

B R AR#E method (Y 2 & H, 752 [F descriptors B RS 58 .
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dictionary (5zilL)
—F B W [ 5] (associative array), HH (TR AOSE G im it EI(E, S0 ARATT A __hash_ () Al
__eq__ () method ¥4, £ Perl i ABEI3E(E] (hash).,

dictionary comprehension (‘zdlL4s & 5)
— R R YR, AR — (T E W 2 i A B G Ay e R, (B B B &k 5 DA — R % e ]
results = {n: n ** 2 for n in range (10)} @A —fFd, BAE TH n BHFE n
** 2, 72[E) comprehensions.

dictionary view (zHUEGERL)
# dict.keys (). dict.values() M dict.items () FEAYAPREE TG SMHRML TS
s IE H A AR, BN E A SN, A WS s g B g e
#apy list (EB%1)), ZEfEfH] list (dictview) . F52I[E dict-views.

docstring ([EI )
—BTE class, pRABBAF, EEISEER BB FR SR R EAEERTR G2, |
Catiies i, ERARTE class, RSN __doc_ @M. B EIN R T DAE E E
(introspection) E[EISE , [H e &4 14 A EVRH SCORA7 R S (7

duck-typing (;-1-24(F))
— TR RIS, BN A R B E AR S R S LA IERER I BUmTA 2 i
method Ik J& 7F € WL AT HLBE PE M S . (TSR E Al A AR —[EVRS 7 Hon e sk — B 1, HRE
B —EET. ) HEEGE AR e BE, o sstag 26 £ X (polymorphic
Substltutlon) AIEE T B . BT REZERAMEH type O 3 isinstance () #EFTHIEL. ((H2F
W, WTRIEIR DA 4 2 & & 28[E] (abstract base class) REEFE. ) SR, BilE EEH hasattr () ]
ik, SR EAFP FECEEET RS .

EAFP
Easier to ask for forgiveness than permission. (F5REX KA THAS ) EE%E R Python 4k fEAE

el SR AT, [EFEZ S B s Al s 5 . ez Bl iy als, HARG
RAFERFZ M try Fl except BIAX. B WEFF L HALRE S (G140 C) W RAILBYL JARTE B T ¥ H -

expression (FiFL)
— B AR R ERR . [EAEEE], — AN ScE . AR, JBHEAFEL @%ﬁ?j@%_ﬁ”}m}
SRR ERL, S Lo RER R R R . Eﬁinq:g;ﬁ\:'fﬂlnn HAMME, [EHEFTA K Python 7F
H AR A SN —Lstatement (BRIAS) ANREPHEEE X, BlU while. B{{H (assignment)
WA, mAREER.

extension module (H% 75 {4l )
—fRIPA C 5 C++ HFI A4, B Python ) C API SRELAZ.C F fifi i H R XA T HH)

f-string (f ‘i)
PA £ B E [EIRTSE AR SO R E [f 2ep ], R UMb E i ORI i 5 . 7R 2 E PEP
498,

file object (RsRYfl)
— {0 7 AR S5 ) (file-oriented) APT (4l read () B write () 4§ method) ACHAEIRIE &R
Yk ARSEAE Z YRS A T, B R o S B A A 2 R AR A (R A A sl R (1
EEE A /. SO E R R . socket (). EIE (pipe) %) WL, HEW B REE 54
Z W1 (file-like object) BY % 7. (stream) .

L, A=REREEYO: IR = B4 5 BRIEI — AR RASUT A R . BEMMNTITE 1o B
FRESE. BV AHRYFRIERET 2 M open O B

file-like object (KifsRitk)
file object (REEAE) TR
filesystem encoding and error handler (#4458 uEMES L PR X))

Python J i fHj i) — Ml A A5 AN S B BHpR 20, T AMRAS 2R H AR R AR G 0CAL,  PALGHE Unicode & 55
e R
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R 28 R 50 A A 00 ZEU DR 5 BE RGN RS A /N 128 W TeAH . ISR 28 R 5 dm A S VAR AL BL AR 8, HI) APT
R €5 % UnicodeError,

sys.getfilesystemencoding () fll sys.getfilesystemencodeerrors () PRI MBS AR
ERF USSR R

filesystem encoding and error handler (1 28 % %t 4 A5 F1 4 5% jE P ¥ ) & 7F Python [ &) IFr H
PyConfig Read() E X KB &: #H 2 [F filesystem_encoding, DL} PyConfig ¥ K &
filesystem_ _errors,

HtsFllocale encoding (IR ERAE) .

finder (K%Y )
— R, Bl EEAEY; import AL loader (FALE) .

ﬁm@,ﬁﬂﬂ@%*ﬁ%ﬁl TUFAAE F M %% (meta path finder) € {fiJf] sys.meta_path, MA/EA 0 4 %5
(path entry finder) € {fi[f] sys.path_hooks.,

752 [F) importsystem f{l importlib DA T fRH Z 40,

floor division (] T ILE2RR:)
] N AR A B I R B B BB L . ) FHU R E R 2 / /. filn, #ESL 11 /7 4
A RE 2, Bl float (FFEEK) FURMERTIIEN 2. 75 Rl @R, (-11) // 4WERE -3,
B2 -2.75 Pié F G4 L. 55 2([E PEP 238,

free threading
A threading model where multiple threads can run Python bytecode simultaneously within the same interpreter.
This is in contrast to the global interpreter lock which allows only one thread to execute Python bytecode at a time.

See PEP 703.

function (pAX)
— A BOA R, B REEI A L, BT AR R B e 7| S, E L [Tl
MR AT PiEsEparameter (Z¥). method (F53%), VA function Z i,

function annotation (X [FRE)
oF 2 22 sk [ BB Y — B annotation ([EJRE) .

BRI R R ER2 - G0, S ek 2 W int 518, EEf—@ int [EE:

def sum_two_numbers(a: int, b: int) -> int:
return a + b

Ui

PR BV RHYATE function T A REAH R RE .
i 2 [Elvariable annotation 1 PEP 484, %A WIheemiid. BEREEBWREERTE, 5# 20

annotations-howto,

__future__
future [FiAZ: from _ future_  import <feature>, WIE/R4iEL I FIHRLEYE Python 3K
?’?ﬁﬁﬁﬂ-‘*ﬂ%ﬁi.fﬁ/ﬁﬂﬁ PR ERESR R S BT AR A ﬁ'ﬁ _ future_ HAARIFET feature (2
%) TTREMIE . Z5i import MR 4H [F35 H AR BOR Y W\TM%E—ﬁl?ﬁ%%ﬁ‘é%ﬁﬁﬁﬁﬁ?ﬁ%ﬁ@Jlﬂﬁ
ﬁ‘g‘g , AR (e 48) mEImEEA e
>>> import __ future_

>>> _ future_ .division
_Feature((2, 2, 0, 'alpha', 2), (3, 0, 0, 'alpha', 0), 8192)

garbage collection (i nlik)
OO T A, ORI AE . Python S TR M, 251 2 58I (reference counting),
DA Kz — i B [E V4G T 11 o B 22 BR G B (reference cycle) [ AE TR 157 3% [ it 2§ (cyclic garbage collector) 3 5¢ i »
B3R s o] DA oo AR AE S HOt A T ol
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generator ([FIZ1:%%)
— (il €r |8l & generator iterator ([EAFREUCE) MK, BHEERGE —MEFNYER, HARHKZEEE
T yield @B, fEEA—RAIN0ME, S R for R, sZ2PA next () W, BRMRHES
) —{REL o
B ATEEE AR E s — MBS E S, E s, iR R R BERE., K%
AR BNEIEZRE, AR se A ATaE, DABERIE 35
generator iterator ([E)Z:g$E1{C7S)
—{ Hgenerator ([EVERE) sRCHrE LIPS
B yield e EERART, FERUENENIHRE (G ks s WS iy wy PR . EEIA %S
IR 28 A IS, B ar s i by A AT (LIS A VR IR 0 i B LA Y eR U TN A] ) o
generator expression ([F]2: 738
— i [ EER S E T X BEERB FEIEEEESX, BEEE W for T4, S TRERT
(I et o, o B DA B — W88 i FA). Al B R NG EANE m UEIA: 21

>>> sum(i*i for i in range (10)) # sum of squares 0, 1, 4, ... 81
285

generic function (7Z%IpHX)
— 18 i 2208 R AL R R X, % o AR [ 7% 2R (B B ) S o S0 ) R sz WO A 42
& R B 5 (dispatch algorithm) 2E[EIE .

55 2 (Flsingle dispatch (B—3F) 3% H. functools.singledispatch () HAfiz$F1 PEP
443,

generic type (32 24171[F))
—{lH FE[E V9l 2 B{k (parameterized) [¥)nype (BUE)); 52— ZASHE], 2 1ist fl dict. BHH
A [Elb = FIEE

a2z AELRE. PEP 483, PEP 484, PEP 585 fil typing HE4l.

GIL
#52(Flglobal interpreter lock (453 H32884H) .

global interpreter lock (I B E8%8H)
CPython B g4 Tt OS], DARECRABE RS A — BT 46 BE3AT Python [¥)byrecode ({7 ICALA) «
HiE Y (IR AEERE, fdict) HB)HbEE%REFTFE (concurrent access) FfEHE, UL
eI T ARG fk CPython AU EEME. S8 M B iy, @ EBaR 4 5 EIZ #4744 (multi-threaded), {H
FOAB R S b 22 SR BRER MRS REEHR AL A — KB T4 71 (parallelism).

IR, A SE e, MeaR R R E A BOR S =0 Y, B MR T e AT A O ()4 R R AR
(computationally intensive) F{LE5HF, FILAMEER GIL. J54h, fE§14T VO I, GIL U2 Sy .

As of Python 3.13, the GIL can be disabled using the ——disable-gil build configuration. After building
Python with this option, code must be run with -X gil O or after setting the PYTHON_GIL=0 environment
variable. This feature enables improved performance for multi-threaded applications and makes it easier to use
multi-core CPUs efficiently. For more details, see PEP 703.

hash-based pyc (ZfEZEHEN pyc)
R AL (bytecode) ¥ AEH, A8 AT A2 ST HE O B SRS, AR JEAT AL
M. #52[E] pyc-invalidation,

hashable (W] 3[EI))
W ED A — A ENE, s EE A GER A MmE (BEFE—M# __hash__ () method), H
AEHAWY A EA L (BEE—F __eq_ () method), APEIEHE—MT 4Bk, ikt L EF
SRy EE A, e ZE A A [ A R (EE
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AT (hashability) i— {891 AT I dictionary (5°4t) AYHERN set (Se6y) AUME, HEIGLEERIES
fEERAE HETAR G 7 A EHA

KZ Ui Python A nl 4 IL%#F%‘I&ET%IEI’J TR R (0 list 5 dictionary) [EVARJ2s AT
SRS (B0 wple (JTAL) Hl frozenset) , SUAHEMIT R 2 il ER, EMA S A4 2 nkER.
LRGN EH E class BB, RIS LEY 0 G i I_WEIEI’J ETEEAN U RS f2 A AE Y
(BrdEe Mg ), memMmREEERATE R EMY id(

IDLE
Python ] Integrated Development and Learning Environment (%% £ 5% Bl L5 1% ), idle J2— W KL A A9 &
HRAR I L REAR PRI, ©Of Python MUEEUHESS A THIUA — R FR L .

immortal
Immortal objects are a CPython implementation detail introduced in PEP 683.

If an object is immortal, its reference count is never modified, and therefore it is never deallocated while the
interpreter is running. For example, True and None are immortal in CPython.

immutable (An]%&H1k)
—fEEA B AN Ay IEEE . FEA wple (Jofl) . BEWIFRARBECER . TR
— (AR R (L BB AT, R ST — R R . B e B S (ENE A My, #5 SE2E £
fa,, B4 dictionary (F-81) rhiy—(H g,

import path (5] ABf%)
—AEfrE (Skss /e B ) BFIE, WAL B2 FE import FLAHKE, @ Wiparh based finder (JEJA
R Figde) BB E . 7E import ], BLA7 ) FE H %5}5@ sys.path, {H¥RFEH
(subpackage) M &, EWAIHEEKEHLENN __path__ JH.

importing (5| A)
— (R, —EAAL ) Python FExCAE AT DAS AR, # —(EAAL H Y Python FExCH5 A .

importer (5IA%})
— i REE 4k AR EBbRR finder (S488%) tiloader (BALR) Y1

interactive ( H.EjY)
Python 5 —{fl B B =0 B i d%, 1B R K0] %EE%%E@%&?W%AW@K%HLﬁK SERIEATE M
EHEF MR, REE® python, ANFEALMGIE (W] HEFE R RAE SR T B IET) .
STy o3| i ANE W e 8 R I RN SO B | A1 Dl N S 7 N e i e help(X)) E%E@T*&éf*ﬁ%ﬁg?ﬂ FRER

X
interpreted (1)
Python J&— M B #5E SE SRR T, I 4 T REA SeR], BHEIG (741 (bytecode) 4

E%%EI’JT?T bR VAN il“T’*' ?TME%%}iLﬁ o AT R T ) — TR, SRR FATE . Had
(nn = 1_%) W LU RE A A B / BRESIE, AR e M pd R G A TR . A s 2 Winteractive
HEIRY

interpreter shutdown (273 BHH)
 Python FLREAVGEZURBAPARE, B & A —(FRIEEL, 76T BRI A Bl B R, s
AR B ERT A . B &2 RIFFN 338 =k % (garbage collector). i@ REEIEHE 1 1) & B & B iR
PR (destructor) S 55| I [BIIF (weakref callback), AT AR, 7 B BB BEL A i R =g
BB G A, FEE IR EETREANEAER T (5 RS2 0K X B A sl 2 B )

HEG I F2ER, 2 __main_ BUHBEPOEFTHEIA T AHATIE

iterable (WE{C#1F)
HAEE I R . TE OB T LRI R AIAE (92 1ist, stx
tuple) AUESEIERIIE, (I dict. 200, DARIRRTEZAER cass BITF, LB class
ﬁ_iter_() method ﬁ%g{’ﬁsequence (rﬁlj) EE%E]/J __getitem__ () method, a%'ﬁ:?jﬁﬂfj.
R
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A ERYAER R for FEMFT 2 HMFTFE—RTFHH )T (zip O« map () ..). &M ERY G
TEES | B R A E R iter O W, B GERY AR E—MERE. tERE RS —4E
HEA T3 (one pass) S . i HEIAREE, WHEA—EZIFNY iter () S AFTERERIBWAF. for B
W g BB ERER S, TR R R a4 s i, R B RN AR R R
Btz Fliterator ([EURES). sequence (JE%) Flgenerator ([E)VE#E).

iterator ([FC7%)

— R R R . EERIE I EREHY _ next () method (B2 H LB 45 I R 2 next ()
GRT R E R P AT E o ORI BRI, R @59 StopIteration flAh. BLKE, ZEIERY
e i, AR _ next_ () method HyifE—E0FRY, #RH & KT ¥E StopIteration,
REFHEA M _iter_ () method, B REEIRZYFAL, Bt EER S BEETERY A,
FLA] DA A K 2 e A nT R 21035 & . — B 6141, 2Bl Z i ER (multiple iteration
passes) [FEEUHG . —(HAMYIE (182 1ist) FERRRIREEHES iter O RATFE for [EE
Hers, #aEE—mammEfRs. EHERZSERE (ZRER) K, HemEEn—mER
g O FOERS M, ARG 2 155

TE typeiter SCH AT AR B B 2 &

CPython E{{E4Ifi: CPython does not consistently apply the requirement that an iterator define __iter__ ().
And also please note that the free-threading CPython does not guarantee the thread-safety of iterator operations.

key function (=)
i pR T R 2 (collation function) J&—f A IFHY (callable) pRX, &5 €5 [MlfE—fi F R HET (sorting) 5§
FEJF (ordering) fR{E . BIlll, locale.strxfrm () ¥ AREIE—{H T i E e HE 1wl HE 8

Python Wy F 2 T H., #8322 DAGE ok XA e R e Fr 8oy 8 =l BEMAHE min O L max () .
sorted(). list.sort (). heapg.merge ()., heapg.nsmallest (). heapg.nlargest () #l
itertools.groupby ().

AR DL ST — SR . BN, str.lower () method B[ PAMEEIAR 43K /NG HEFF i 8t bR
Ao B, —MHE KX A DAE Llambda A AP, HIA0 lambda r: (r[0], rl2]). 74,
operator.attrgetter (). operator.itemgetter () fil operator.methodcaller () [FI=1H

GRS R R X (constructor) . B QAT R SZ AN AL S R A 01, 5 2 BT HE) T o

keyword argument ( [j#5525 |4
% (Flargument (5]8Y).

lambda
H ¥—expression (GEB) BTl —11H E 4 17 EpG L (inline function), iA7% R zCPIPI IR E . ST

lambda PRI EEVEE lambda [parameters]: expression

LBYL
Look before you leap. (= JHIM{&4T.) &M EAK @7Ef TPl itk 2 m, IfEeEk . &
TREASELEAFP Jr 50U, HERROREAFHL 1f Bk,

i h, LBYL a7 [ =] f1 [&47] Z M5 IA T sEWE (race condition) f
Br. BlEPA FFEE if key in mapping: return mappinglkeyl, HISHS— {47 457E MR
ZAREEBERZ HI, W mapping FRERR T key, RIRZAEAEHt € 50, 15 1 R RE T A 85 (lock) Bl fifi
EAFP %l )5 s ARIE]

list (#51)
—{l Python [Flf)sequence (J¥41)). EVEERF T2 list, & HEHRRIHALGE S TH i —{F 51 (array)
MG — (B4 5 ) (linked list), FIEFFROTR B FEREEEZ O(1).

list comprehension (Hi 5% & E )
e 2 B B e 8 P ARG Ay T R, [EME A SR DA list FIE B . result =
["{:#04x}'.format (x) for x in range (256) if x $ 2 == 0] GFE—fH5EE list, Hrp
1455 0 3] 255 S FEE], Fra s+ 75078 (0x..). 1 FAYREMAY . WA E, HIl range (256)
A TCRER P
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loader (F{A%S)
— (A B ER AL Y. B HEER 4K load_module () ) method (). WAZHEN Z
Wifinder (FAges) BE ., WE2AEHE2E PEP 302, Bitabstract base class (% EEHETE) , ##H20

importlib.abc.Loader,

locale encoding ([ 382575 )
7£ Unix I, ‘B2 LC_CTYPE [@is2 €4t . B DA locale.setlocale (locale.LC_CTIYPE,

new_locale) K% iE.

£ Windows |, ‘EJ& ANSIfUHEE (code page, flil "cpl252"),
¥ Android 11 VxWorks |, Python {ifi |l "ut £—8" {E[F &4 i .
locale.getencoding () A DA AR EUAS: 5 uk 4 A .

.55 2% filesystem encoding and error handler

magic method (B Ji7k)
special method (45K 7)) WI—18JEI1E =R i .

mapping ()
—HERINE, ©SIRAT RN E R, LB E abstract base classes (flI5 35 ICHH(E]) H, collections.
abc.Mapping 3{ collections.abc.MutableMapping ff 3§ i B method, #&i ] 4 #F dict,
collections.defaultdict, collections.OrderedDict fll collections.Counter,

meta path finder (TSRS
— A B sys.meta_path [fi [ # K finder (FARTF). TEHASFMATIGLICA A F40 5 (path entry
Sfinder) FHE{EZAE .

B A TCER R A P BEAE ) method, F52([F] importlib.abc.MetaPathFinder.,

metaclass (JCHAE])
—T class [ class. Class 5 i FE & 27— class 4% . —1# class dictionary (ML), DA K —1# base
class (FKHE]) 5)FE. Metaclass A B %18 =518, [EE#SI% class. KZHA9 4810 RE2CEE
e AL AT EE . Python [K4FE EEAE N E REEIE 37 H %71 metaclass, K/ G A 2 1 A
FENWTH, (2%, metaclass W DASRMLEIR HAEMMME £, ©Me v kst EE ke
HEINBAT 48 e A 15.%14&@4 FAEHLBI (singleton), DAN T2 HAWAYATHS

T £ %31 AT DAYE metaclasses Z5 i F1 4R F) .

method (J53:)
—{BHE class A<BSEIRY @ 3610 . 4125 method VEFIHL class B — ﬁl)% PR, R 15854
EH R E S —Earsument (518) (M5 #uEEME] self). & function (=) Finested
scope (HIRAEE) .

method resolution order (Jji:fEbrIE)T)
TSR Je e A AR AR I B AR, base class (FIRMHE]) BdR S M9IET . B Python H 2.3 i
L T A AN, #52(E python_2.3_mro.

module (i)
— {44 Python FEUHE M) A 4% B.(7 (organizational unit) 1. BLAHA —Mdr& =M, BEESIEREN
Python ¥y{. AL HE thimporting H)iBFE, WHIA Z Python.

k2 Epackage (B,

module spec (BigHBI#%)
—{H 44 S, B A S A ARA] A import AH B &l B2 importlib.machinery.ModuleSpec
1) —fE B 11 .

MRO
st 2 [Flmethod resolution order (J5fEATNEE ) o
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mutable (T[EE%1))
AT A M E, (AR e 1d O o A Eimmutable (RA[ 8114 ) .

named tuple (Ff#IicsH)
i [named tuple (Pff44 7C41) ] J2464¢E tuple SR AEATREY class, HERTIZRT] (indexable) JTLHE R
AT DA P42 J8 e SR A . 35 S (EIEY class 7] DA R A AR IR 42542k

AL E7E R E))E named tuple, 3% time.localtime () fll os.stat () [{EM(E. B—HF T2

sys.float_info:

>>> sys.float_info[1l] # indexed access
1024

>>> sys.float_info.max_exp # named field access
1024

>>> isinstance(sys.float_info, tuple) # kind of tuple

True

4% named tuple Z[EJME (W1 L%) . 2, —1H named tuple th ] PAGE—H IEBLAY class 5@ 82K
35, AP class 287K H tuple, HEF T HAMEAL (named field) RITT . 5Z%8H1Y class W] AT T 405 .
T PA#E K H typing.NamedTuple 2Rz, 0] DAfE B T Mk R =X (factory function) collections.
namedtuple () A, BERAHIEIN T —LLHIMY method, 5 L% method W] E 2 7E T 5 s FIE )
named tuple F7, HEVEIRF|H),

namespace (i %23)
S REAE IOy o 4% 25 2 DA dictionary (28L) BEECVE. A WIS, A LBV a4 25 11
AP (7F method ) oA BRI 24 25 . A s 25 RS B By Lk am4a e, ARSI A AE. f
W, X builtins.open fil os.open () /i T fir 4 25 R A . v 44 25 [ 1o i
it 1 s 732 WD RS A AE B A — R ek 2, ARGt vl bk e T 4 bE . i, % iH random.seed () 3§
itertools.islice () HHEHIFE R, R HEEH random fll itertools MAHAEEE.

namespace package (i Z23MIE:)
—{fil PEP 420 package (£4F), ‘& HAEVEEI 7214 (subpackage) [1)—{H 254 - fiv 44 25 H 4 1T REEIA F AL
Rk, T HAARE S MR G —reqular package (TE#ZEM), NEEMBPES __init_ .py

EREHEE.
FitzEmodule (B4 .

nested scope ( HLk{E M%)
fig[E]2 I 4N 7€ 3% (enclosing definition) HH A 8L HE /1. ZRGIRIE], — 1 pR A0SR 2 AE 7 — M i X p
s, MemglsrEsNgmCh e, FiE, EEEEET, SURERSEE A R2 R, m
SBR[ el S R A A (B 1 R Ik i B S B A . TR b, A del s R AE At 44 25 T P
B F A . nonlocal ZFFEINEEHEMEITREA .

new-style class (FiRJE(E])
— %, ERIEBAEN AN class P ¢F R class J@Uk%. FEH- 01 Python MitAr, HAF=
class 7 fig (i il Python BB (). ZHRMILIAE, Bi& __slots__. Hiliik#F (descriptor). J&VE (property).
__getattribute__ (). class method (BEE|H¥:) F static method ([EIEEH ).

object (¥1})
HARE (@) EeieRNATE (method) MEMIERL. B HR{EMTnew-style class (i HHE])
M % base class (MR .

optimized scope (Jp{EALfENIIR)
A scope where target local variable names are reliably known to the compiler when the code is compiled, allowing
optimization of read and write access to these names. The local namespaces for functions, generators, coroutines,
comprehensions, and generator expressions are optimized in this fashion. Note: most interpreter optimizations
are applied to all scopes, only those relying on a known set of local and nonlocal variable names are restricted to
optimized scopes.

135


https://peps.python.org/pep-0420/

Python Tutorial, £(E] 3.13.0rc2

package (£1F)
—1f Python f{jmodule (FL41), BT PAELE T4 (submodule) sl iEE)) 7414 (subpackage). 17 |
M, B2 __path_ EYERY—{# Python Fikl.

Rk Flregular package (IEFIEAE) Hinamespace package (4423 BB .

parameter (Z8)
e function (P 3X) B method 5 3§ 1 1) — il fiy 44 E{ 8% (named entity), ‘& 45 W 3% R X B E Bz 52 19—
fiargument (5|%0), SAERLEEE N H/RZM51 8. A AR 2 HEE:
o positional-or-keyword ({\i BB BT FEIH— ] DA e 45 B a2 AEEI M 42 5 7| Scpl R 5 [ 45
B2 MM THBE AL, BIanPATR Y foo Fl bar:

[def func (foo, bar=None): ... ]

« positional-only (PEFRAIE): FEW]—8 HAEH MG E DR T [ #. ERUE RS R0 &
—fl / 70, WA PATERZ T OUHT I E SRR R A E 2 M, BIUILAR Y posonlyl FI posonly?2:

[def func (posonlyl, posonly2, /, positional_or_keyword): ... J

o keyword-only (1HFREASET): T80 —M8 N GE AR S F R b5 . ER=Ue s #d, 1
L —AEAT B R 5 5 2 B (var-positional parameter) 52 B4 * o0, SRV DATE AR o SR IR
BT 2 8, BIMPAR I kw_onlyl 1 kw_only2:

[def func(arg, *, kw_onlyl, kw_only2): ... ]

o var-positional ({EREYEAIE): FEU—PRERMERF /ISR IS T | B (FEC 2 B2
WAL S [ 2 A1) . BB EREHS WA R T E L~ AOERW, GILAT args:

[def func (*args, **kwargs): ... ]

o var-keyword (ALFUCRBHHET) © SEWIAT PR AL BB 75 8 (TEC B 2 B =2 1)
LATR TS5 Bz o) . B2 OR BB e L2 WA M b~ AGERAY, Gl B #e

kwargs
ST AR5 | B B M A O 511, T DALE)— S8R R P 5 | O i FELRRAEL

Ty S EITRE R argument (5190 1% H . 5 R EE W5 B2 82 WY 2[E), inspect .Parameter
class, function Zfji, PAM PEP 362,

path entry (#4555 H)
FEimport path (3| ABKEE) ity —RIEE, Miparh based finder (BEMBEERITRG) 2% BACH
K ZL import LA .

path entry finder (F&fEH <H825)
W sys.path_hooks Hf{— 1@ ] FEIY 4y {f: (callable) (7 Bl—1Epath entry hook) i [nl {8 f)— T finder
ERIE AT A— B path entryE (A4 .

B A B AR TE H FAS 2 B /ERY method, #52[E] importlib.abc.PathEntryFinder.,

path entry hook (%735 H(E])
FE sys.path_hooks % F&H i —{F AT PERY {4 (callable), 77 B2 %058 WA e — 843 & Wipath entry s
oA, B ErlE—{@path entry finder (BRFEIEH F45ES) .

path based finder (LRSS )
FEFRHY TUAAE S48 52 (meta path finder) 2 —, "EAE—A{fimport path "h 38 4540 .

path-like object (Kip%#<M1l:)
—HFREHRE R R WF. BIERE T AR — R R BE 1R str B bytes ¥ff, BO@&—HHE
£ os.PathLike W@, BE#@IFN os. fspath() Kk, —fH%#% os.PathLike WhERIM
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AP EIE] str 3 bytes R RS IKAR; 1M os.fsdecode () M os.fsencode () HI4EIT H R
Ml str }z bytes B&EH. i PEP 519 | A,

PEP
Python Enhancement Proposal (Python 4[Fl##£%), PEP 22—k sHEIRH cff, ‘& HEE) Python #H i 32fi&E
i, BURdfiik Python i —{HEFT D REBZ I REMYFE T FIEREE . PEP JE &% LR (A3 PR SRR A8 DA S i
IR EAE R

PEP [ AFAEH 1, 2B E IO RERHR 2 . AL b B S8 B Y 22 SN, PAKZEAA Python
WREHESRIRCE], Sl AR = 2 . PEP fEE A e a s s E s i

#H2([F PEP 1,

portion (334))
wEH—HER A —4ESR (WrTREREAAE— zip ) , BLAHRRES— (M M4 25 & (namespace
package) A &k, W[E PEP 420 F1E FK.

positional argument ({3 ¥ 5 4%})
# 2 (Flargument (5]8Y).

provisional API (%47 API)
1T APLJ24g, (e R =0 [0 4 A0 2P (backwards compatibility) fRESHY, W HERRIY APL, BESR
A, REEMuEoRES T, f EER SR E RS T, FuRZ.0 e N BRRER 5,
WATREE B B A AR ST (BB OREERENM) . B EEA g EmbEE— HF APLH
WA Z BRI e R A G AR R R, B M et

BIfE AT 4T AP, [ A HHZA R W e iE) [ R ENME TR — S B, 1)
SRl BER I A A RE T %

T {1 20 A (s A v o X B A o TR S T A, T S R AR 1) B P 2 B A R R A et e . W
%[F] PEP 411 T fift o Z 4145 .

provisional package (W17 451F)
#52(Elprovisional API (%47 API),

Python 3000
PythOHJS-X FYVARERE (RAARTRIRE R, H WSS 3 MM R i A2, ) o m] DA 55 ()
[Py3k],

Pythonic (Python Jal#%11))
— (AR — B AS, BEM T Python §EF I WA RS, WA A AR, & F R e sk
TEREsAS. a0, Python i Wiy —FEEM ML, MM —M for BuAX, ¥ ERWIAMITE
fn%‘f%ﬁ%o w2 ot S DA SR A, BTAR A Python g AT - 61— A MLt
WS -

-
for i in range(len (food)):
print (food[i])

BT, AT IREERMER, B HAA Python & :

g
for piece in food:
print (piece)

qualified name (Pl % F5)
A (B4R, EBURAE (ALY At B B4 3 3609 class, BB method 1y [ 2
&1, 4 PEP 3155 it g . SR TEE Mk sURI class 5, BRAE 44 B 144 AR ) -

>>> class C:
class D:
def meth (self):

BT 1)
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(M L—H)

pass

>>> C._ _qualname_

lc’

>>> C.D.__gualname_
'C.D'

>>> C.D.meth.___qualname
'C.D.meth'’

BN GBAERE, ©ATRE & & (fully qualified name) j2 3R %A 1) 56 8L B o W A, GUFEATATT Y
LM, Bl email .mime.text:

>>> import email.mime.text
>>> email .mime.text. name
'email .mime.text'

reference count (2 W51)
The number of references to an object. When the reference count of an object drops to zero, it is deallocated.

Some objects are immortal and have reference counts that are never modified, and therefore the objects are never
deallocated. Reference counting is generally not visible to Python code, but it is a key element of the CPython
implementation. Programmers can call the sys.getrefcount () function to return the reference count for a

particular object.

regular package (1EBIEA))
—{H & ipackage (BF), BlI—@aE& __init_ .py HEMHE.

Wt Flnamespace package (f44 25 MEME) .

REPL
An acronym for the “read—eval-print loop”, another name for the inferactive interpreter shell.

slots

£ class [ERBAG—H 52, B HE A S OB TR 2 1, DA BREEf dictionary (8L ), ARETA FEIE
o BEIREZ BRI , (A B DA R ], Al O B A I AE — (O R HE B 4 (memory-critical)
F14) B PR R A R B 191 1 2 U D

sequence (J3:41])
—Aiterable (R[EMCHIME), B __getitem () special method (FFEK¥E), iM% KL
TR TR, EEFK T —M __len__ () method K [u] % F o R E . —L(EE)FHEE
J list, str, tuple flbytes, FEE, Mgk dict L3 _ getitem () fl_len_ (), {H
‘B EIE B (mapping) WA 251, PIEHA 07 R AL A immurable 8, A 238

4% B (E) (abstract base class) collections.abe.Sequence F 38 T — 0 80 S & 1
AR _ _getitem () Al __len_ (), M T count (). index (). __contains__() fl
__reversed__ (). EEMIERNTMEE), WA register () #IAMMEIE. T2 8 iRTH
TR S, i R BT S EAE.

set comprehension (&5 )

—FEBE A, R AT [ A 4 o g ARl A e 2, (DK B 45 SR DA — 1 set [l
results = {c for c in 'abracadabra' if c not in 'abc'} @E4E—fFEset: {'r",

'd'}. #E2([F) comprehensions.

single dispatch (¥.—J{)p¥)
generic function (JZRIpR) FHEEM—ME, FEMG, BRI RN —5 | i 3(E.

slice (VJJ})
—fEYE, B Bisequence (JPH) WHE—53 o HEN.—BLYI A B 5 12 8 R A7 5% (subscript
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notation) [1, A LZMEFE, AT HEHEY, Hlil variable_name[1:3:5], EFEHE
(FAEZ) FemERR, &1 slice Yft.

soft deprecated
A soft deprecation can be used when using an API which should no longer be used to write new code, but it remains
safe to continue using it in existing code. The API remains documented and tested, but will not be developed further
(no enhancement).

The main difference between a “soft” and a (regular) “hard” deprecation is that the soft deprecation does not imply
scheduling the removal of the deprecated API.

Another difference is that a soft deprecation does not issue a warning.
See PEP 387: Soft Deprecation.

special method (¥¥5k Jji:)
— TP Python [ BYIFIY 1) method, FIHHEAEAUEIGATHMER, Flannk. &7 method )4 7§
Er{E BEE AN 45 A R FEE] . Special method £ specialnames H A #E4HEIA .

statement (44X
Bk —HEL (suite, —AFEXHEG [EIE]) HH—FB%0 . BUAKX AT AE —Mexpression (FEFE ),
RS ET (Bl if. while 5§ for) WLy —.

static type checker ([EIfEMIEFliGH2%)
&I Python FEUMBEIAHTHIANE T H, fEER B EERR, B2 MM T AEMAMEE., Haizbn(Er
= (type hints) DA M typing fE4H.

strong reference ([F]Z)
£ Python ) C APL 1, [EIZ WS I, W IFHEG %2 BRI TG . & 2 S
WP Py _INCREF () AMHE2 M. [Elik2 MiFE py_DECREF () FEEIZ K.

Py _NewRef () B 0] IR E . —ME B2 8. @y, wiEBE2ROEREZ §, SEEZD
28 [N py_DECREF () R, DAEHGER- A2 M.

Yt 2[Elborrowed reference ({EH2ME).

text encoding (3L 4H%5)
Python 1) 75 & Unicode A%} (code point) {5 (7L U+0000 - U+10FFFF 2 ), #53f%
R, B AR SUE— R TR A1

ﬂ%*ﬁl?j%ﬁ?ﬂ%&fc%ﬂf?ﬂ, RRE a5 ) , TW4E 0L C 47 40 B gy % 5= H RUAR E) [ RS
(decoding) |,

A Z AR ST I A E (codecs), BEAMBATRE [ 307 i ]

text file (SCFEREZR)
— (A REEEICRIE A st YHH—1 file object (R . BH, CFAEREE L2 AU T4 E
B &AL (byte-oriented datastream) [E1&r [ B g Hlrext encoding (LF S ) . CFMEEMBITH: PASCE
Bl (' 'w') BHEIAEZE. sys.stdin. sys.stdout PAM io.StringI0 FIEHI.

St Ebinary file (ZJERAHE), B2 MR A1 4 B 4 1 (bytes-like object) (IR FEY)
.

triple-quoted string (= 5| 9E[EIEH)
H =B 5|55 () S5 158 O) MEEE A — @758 . 8ERE MEE S ER 5] 555 5 A A8
ShEfE, (HERFZIER, M 2Ra B, MR DAFETH H 4 & AR BKE (unescaped) ) Bi5 |
GEMEE 5%, M HEM AT HE AT T (continuation character) St 7] PABS B Z AT, 38 (015 B MAEM %
[EJRH == R R4 ET A

type (%%[E))
—{# Python ¥{Hpy UEIEE T & 2 EMER A B EEE —EZE.. — Y eEn Z4E T PAH
BH __class__ BPEAAFE, (DA type (obj) HAHEK.
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type alias (BEE4)
— R BUEN [l e, F B EE @ 4 — R ERF (identifier) 2T

HEFE% #R 2 [ElR = (rype hine) A . G40

p
def remove_gray_shades (
colors: list[tuple[int, int, int]]) -> list[tuplel[int, int, int]]:

pass
.

ATAR BGERE, BRI

r

Color = tuple[int, int, int]
def remove_gray_shades (colors: list[Color]) -> list[Color]:
pass

L

#2[E typing F1 PEP 484, A IWIIRRMHEIA

type hint (B![ElE3)
—MHannotation ([Ff#), BH§E— M. — class B 1ok — 18 o 2 28k B EE ) B AYE
LN SR e G O ﬁﬁ%m%}i Python [E)fry, (HE 1 EHEI &2 [Elk & % (static type checkers){BH
[t B IDE 52 AR A% 4 4> (completion) FI K (refactoring).

SISy, class BMEAPAE RS s i) MZUELR, #BT AT typing. get_type_hints ()
HRAFHL

iE2[E typing fl PEP 484, A IWINGEMITEIA .

universal newlines (i JHEf757C)
— T fifE 5 SCF L (text stream) 73, G AR B 145 [E SR EIE) — 47/ &5 5 Unix 7 RG] '\
n', Windows € '\r\n' FI# 1 Macintosh & '\r'. #H2([F PEP 278 1 PEP 3116, DA MK A
bytes.splitlines () WMIIMAE.

variable annotation (%ZJ([EF%)
— W 5B class B annotation ([E)f) .

(EVRE 52 il class JaPERy , MR(E 2SIy -

class C:
field: 'annotation'

SERERRE B R 2 EUR T (ype hint): BIAN, EMEBEN GRAG int (CBE) H:

[count: int = 0

S BEIREAREAAE annassign B2 A REAT O ML REE

#52[Efunction annotation (FR[EEE) . PEP 484 1 PEP 526, ¥A HIhgemdiik. BRAERNREE
Bk, 52 [E] annotations-howto.,

virtual environment ([FIHERES)

— 1 1% 1 W B (cooperatively isolated) [ fTEEEE, fiE7# Python (¥ I 2 Al i FH R =05 DAL AT 8]
Python Z[EIE, WT@%H*@%JLLLNE@H\% Python JfE fFE X AT EEVE T8

Ha2E venv,

virtual machine ([E5ERERS)
—HB5E 4 f KRl T A2 FEM FE S (computer). Python fYEMEERE 28 €A T fhbyrecode ((LTCHLG) 4addeir
B AL TCA .
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Zen of Python (Python Z[F])
Python &t R ST ER () 51 35, HEIZA B it FLAR AN G IERE = . AR mT DA e B B 20 X T
B [import this| JAGREIE.
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BARIELEFIRA S 14

18 e[ St Sphink  (—{# H(E] Python [EJH SCE ISRy 0 SCFJEREAS ) 1 F reStructured Text 4#57
1) SR s i L T 7 i

4l Python [ 5, i#ith A1) %5 ) I SCPRELERHEAR H BT TR . F AR IR A ik, 75 5 reporting-
bugs FUIH, [ESAHB . FoAM o Bapm B G A

S
« Fred L. Drake, Jr., 5l Python SC{4 T HALM A& DA — I A Ve
o A¥E reStructuredText F1 Docutils T.E.4H [ Docutils B2 ;
o Fredrik Lundh ¢4, Sphinx #2ftBf¥) Alternative Python Reference wf3#| IS LT £ .

B.1 Python {895 Bk 1

#r % \#R¥[E] Python 1& 37 . Python 121 ik X AN Python [EJRA SCAFET kA . Python fT#(EIY 5 AA RS &
A ERCEREH, @5 R Misc/ACKS ,

TEFAE] Python A7 14458 g B Bk A 35 3 3 (AR 1 (BT SO - IRl BT B IR A 1y AL AP !
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appeNDIX G

C.1 &icio

Python 2 1 a7 Bl S22 N 5B B EL BT 9T E2 61 (CWI, K, https://www.cwinl/) ] Guido van Rossum ji& 1990 4F
REW TGS, HiR2 EE—HERE ABC S %L . [F)4F Python 15 T #FL 2K H HA AN ERL, Guido
TR EAEE .

1995 4, Guido FEAET JE 5N &5 HriE it Bl Z Al BT822 1) (CNRI, i, https://www.cnri.reston.va.us/) 4 &7E
Python () T4, [EIERREIEEE) T a8k 1 22 M IUA .

2000 4E 71 H , Guido Fl Python #%.[» B %% [# B 125 31| BeOpen.com [Elji{37. 7 BeOpen PythonLabs & % . [F4E1 H ,
PythonLabs [ [ ##£% 3 Digital Creations (Hi[F] Zope Corporation; [, https://www.zope.org/) . 2001 4F, Python
WA EL G & (PSF, B https://www.python.org/psf/) T, & &S EHEF Python FH B 1)k A TR I A1) 57
(k7 F| 4% . Zope Corporation /2 PSF ) —fH # 1) & & .

JirA7 B4 Python AR BRUAY (A B BRURAHY E 5, 2[E hitps://opensource.org/), FEH b, KZHMAIEETRHY
Python fitAs, /2 GPL AHZ 1 ; DAF A4 &1 A i 22 (E.

BRA  FEBE Fn waE GPL 18514 7

09.0%F 12 A58/ 1991-1995 CWI B
132152 1.2 1995-1999 CNRI =
1.6 1.5.2 2000 CNRI &
2.0 1.6 2000 BeOpen.com {5
1.6.1 1.6 2001 CNRI w
2.1 2.0+1.6.1 2001 PSF o
2.0.1 2.0+1.6.1 2001 PSF =
2.1.1 2.1+2.0.1 2001 PSF =
2.1.2 2.1.1 2002 PSF =
2.1.3 2.1.2 2002 PSF =
22 PAE 2.1.1 2001 &4 PSF s
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e

GPL MIZEEAFRF A 21E GPL ¥ (L] Python. N GPL, FTA 1) Python SAHEHR 1] AREIREEEE th %
MRAS, (B —E AR 2 R IR . GPL AHZAS A AR MRS Python W] DA%S & HAMb7E GPL R #2(E)Y
PSR HHER R AT .

IR 2SN T, £ Guido 8 NIAT, TfHHE LeiA iy B [ERE AT fig.

C.2 FANREMHLEMFGXER Python SR

Python I B HIE SOOI B HE R FL IR PSF 3 HE & 4.

% Python 3.8.6 Flf, [EIWISCHhayaifsl, FExmEALMARAE, 298 FHIZHE (dual licensed) i PSF #ZHES
#1DA K Zero-Clause BSD ¥4 ,

AL Python H S R BLR AN R4 HE . S LR REN & B2 AU — i pia) i . B E L 4%
MR SERIE R, TSR0 (E S a8 a9 42 HE f2 3038 .

C.2.1 ¥ PYTHON 3.13.0rc2 4 PSF 1% &%)

1. This LICENSE AGREEMENT is between the Python Software Foundation ("PSE"),.
—and

the Individual or Organization ("Licensee") accessing and otherwise using.
—Python

3.13.0rc2 software in source or binary form and its associated.
—documentation.

2. Subject to the terms and conditions of this License Agreement, PSF hereby

grants Licensee a nonexclusive, royalty-free, world-wide license to.
—reproduce,

analyze, test, perform and/or display publicly, prepare derivative works,

distribute, and otherwise use Python 3.13.0rc2 alone or in any derivative

version, provided, however, that PSF's License Agreement and PSF's notice.
—of

copyright, i.e., "Copyright © 2001-2024 Python Software Foundation; All_
—~Rights

Reserved" are retained in Python 3.13.0rc2 alone or in any derivative.
—version

prepared by Licensee.

3. In the event Licensee prepares a derivative work that is based on or
incorporates Python 3.13.0rc2 or any part thereof, and wants to make the
derivative work available to others as provided herein, then Licensee.

—~hereby
agrees to include in any such work a brief summary of the changes made to.

—Python
3.13.0zrc2.

4. PSF is making Python 3.13.0rc2 available to Licensee on an "AS IS" basis.
PSF MAKES NO REPRESENTATIONS OR WARRANTIES, EXPRESS OR IMPLIED. BY WAY OF
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EXAMPLE, BUT NOT LIMITATION, PSF MAKES NO AND DISCLAIMS ANY REPRESENTATION..
—OR

WARRANTY OF MERCHANTABILITY OR FITNESS FOR ANY PARTICULAR PURPOSE OR THAT..
—THE

USE OF PYTHON 3.13.0rc2 WILL NOT INFRINGE ANY THIRD PARTY RIGHTS.

5. PSF SHALL NOT BE LIABLE TO LICENSEE OR ANY OTHER USERS OF PYTHON 3.13.0rc2

FOR ANY INCIDENTAL, SPECIAL, OR CONSEQUENTIAL DAMAGES OR LOSS AS A RESULT.
—OF

MODIFYING, DISTRIBUTING, OR OTHERWISE USING PYTHON 3.13.0rc2, OR ANY.
—~DERIVATIVE

THEREOF, EVEN IF ADVISED OF THE POSSIBILITY THEREOF.

6. This License Agreement will automatically terminate upon a material breach.
—~of
its terms and conditions.

7. Nothing in this License Agreement shall be deemed to create any.
—relationship

of agency, partnership, or joint venture between PSF and Licensee. This.
—License

Agreement does not grant permission to use PSF trademarks or trade name in.
—a

trademark sense to endorse or promote products or services of Licensee, or.
—any

third party.

8. By copying, installing or otherwise using Python 3.13.0rc2, Licensee agrees
to be bound by the terms and conditions of this License Agreement.

C.2.2 ¥ PYTHON 2.0 ¢ BEOPEN.COM % &%)

BEOPEN PYTHON BRIFEZHES LIS 1 ]

1. This LICENSE AGREEMENT is between BeOpen.com ("BeOpen"), having an office at
160 Saratoga Avenue, Santa Clara, CA 95051, and the Individual or Organization
("Licensee") accessing and otherwise using this software in source or binary
form and its associated documentation ("the Software").

2. Subject to the terms and conditions of this BeOpen Python License Agreement,
BeOpen hereby grants Licensee a non-exclusive, royalty-free, world-wide license
to reproduce, analyze, test, perform and/or display publicly, prepare derivative
works, distribute, and otherwise use the Software alone or in any derivative
version, provided, however, that the BeOpen Python License is retained in the
Software, alone or in any derivative version prepared by Licensee.

3. BeOpen is making the Software available to Licensee on an "AS IS" basis.
BEOPEN MAKES NO REPRESENTATIONS OR WARRANTIES, EXPRESS OR IMPLIED. BY WAY OF
EXAMPLE, BUT NOT LIMITATION, BEOPEN MAKES NO AND DISCLAIMS ANY REPRESENTATION OR
WARRANTY OF MERCHANTABILITY OR FITNESS FOR ANY PARTICULAR PURPOSE OR THAT THE
USE OF THE SOFTWARE WILL NOT INFRINGE ANY THIRD PARTY RIGHTS.

4. BEOPEN SHALL NOT BE LIABLE TO LICENSEE OR ANY OTHER USERS OF THE SOFTWARE FOR
ANY INCIDENTAL, SPECIAL, OR CONSEQUENTIAL DAMAGES OR LOSS AS A RESULT OF USING,

T 1D
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(M L—H)
MODIFYING OR DISTRIBUTING THE SOFTWARE, OR ANY DERIVATIVE THEREOF, EVEN IF
ADVISED OF THE POSSIBILITY THEREOF.

5. This License Agreement will automatically terminate upon a material breach of
its terms and conditions.

6. This License Agreement shall be governed by and interpreted in all respects
by the law of the State of California, excluding conflict of law provisions.
Nothing in this License Agreement shall be deemed to create any relationship of
agency, partnership, or joint venture between BeOpen and Licensee. This License
Agreement does not grant permission to use BeOpen trademarks or trade names in a
trademark sense to endorse or promote products or services of Licensee, or any
third party. As an exception, the "BeOpen Python" logos available at
http://www.pythonlabs.com/logos.html may be used according to the permissions
granted on that web page.

7. By copying, installing or otherwise using the software, Licensee agrees to be
bound by the terms and conditions of this License Agreement.

C.2.3 ¥ PYTHON 1.6.1 B CNRI {2 &#

1. This LICENSE AGREEMENT is between the Corporation for National Research
Initiatives, having an office at 1895 Preston White Drive, Reston, VA 20191
("CNRI"), and the Individual or Organization ("Licensee") accessing and
otherwise using Python 1.6.1 software in source or binary form and its
associated documentation.

2. Subject to the terms and conditions of this License Agreement, CNRI hereby
grants Licensee a nonexclusive, royalty-free, world-wide license to reproduce,
analyze, test, perform and/or display publicly, prepare derivative works,
distribute, and otherwise use Python 1.6.1 alone or in any derivative version,
provided, however, that CNRI's License Agreement and CNRI's notice of copyright,
i.e., "Copyright © 1995-2001 Corporation for National Research Initiatives; All
Rights Reserved" are retained in Python 1.6.1 alone or in any derivative version
prepared by Licensee. Alternately, in lieu of CNRI's License Agreement,
Licensee may substitute the following text (omitting the quotes): "Python 1.6.1
is made available subject to the terms and conditions in CNRI's License
Agreement. This Agreement together with Python 1.6.1 may be located on the
internet using the following unique, persistent identifier (known as a handle):
1895.22/1013. This Agreement may also be obtained from a proxy server on the
internet using the following URL: http://hdl.handle.net/1895.22/1013."

3. In the event Licensee prepares a derivative work that is based on or
incorporates Python 1.6.1 or any part thereof, and wants to make the derivative
work available to others as provided herein, then Licensee hereby agrees to
include in any such work a brief summary of the changes made to Python 1.6.1.

4. CNRI is making Python 1.6.1 available to Licensee on an "AS IS" basis. CNRI
MAKES NO REPRESENTATIONS OR WARRANTIES, EXPRESS OR IMPLIED. BY WAY OF EXAMPLE,
BUT NOT LIMITATION, CNRI MAKES NO AND DISCLAIMS ANY REPRESENTATION OR WARRANTY
OF MERCHANTABILITY OR FITNESS FOR ANY PARTICULAR PURPOSE OR THAT THE USE OF
PYTHON 1.6.1 WILL NOT INFRINGE ANY THIRD PARTY RIGHTS.

5. CNRI SHALL NOT BE LIABLE TO LICENSEE OR ANY OTHER USERS OF PYTHON 1.6.1 FOR

ANY INCIDENTAL, SPECIAL, OR CONSEQUENTIAL DAMAGES OR LOSS AS A RESULT OF
BT 1)
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MODIFYING, DISTRIBUTING, OR OTHERWISE USING PYTHON 1.6.1, OR ANY DERIVATIVE
THEREOF, EVEN IF ADVISED OF THE POSSIBILITY THEREOF.

6. This License Agreement will automatically terminate upon a material breach of
its terms and conditions.

7. This License Agreement shall be governed by the federal intellectual property
law of the United States, including without limitation the federal copyright
law, and, to the extent such U.S. federal law does not apply, by the law of the
Commonwealth of Virginia, excluding Virginia's conflict of law provisions.
Notwithstanding the foregoing, with regard to derivative works based on Python
1.6.1 that incorporate non-separable material that was previously distributed
under the GNU General Public License (GPL), the law of the Commonwealth of
Virginia shall govern this License Agreement only as to issues arising under or

with respect to Paragraphs 4, 5, and 7 of this License Agreement. Nothing in
this License Agreement shall be deemed to create any relationship of agency,
partnership, or joint venture between CNRI and Licensee. This License Agreement

does not grant permission to use CNRI trademarks or trade name in a trademark
sense to endorse or promote products or services of Licensee, or any third
party.

8. By clicking on the "ACCEPT" button where indicated, or by copying, installing
or otherwise using Python 1.6.1, Licensee agrees to be bound by the terms and
conditions of this License Agreement.

C.2.4 ¥ PYTHON 0.9.0 £ 1.2 g CWI iBEE#W

Copyright © 1991 - 1995, Stichting Mathematisch Centrum Amsterdam, The
Netherlands. All rights reserved.

Permission to use, copy, modify, and distribute this software and its
documentation for any purpose and without fee is hereby granted, provided that
the above copyright notice appear in all copies and that both that copyright
notice and this permission notice appear in supporting documentation, and that
the name of Stichting Mathematisch Centrum or CWI not be used in advertising or
publicity pertaining to distribution of the software without specific, written
prior permission.

STICHTING MATHEMATISCH CENTRUM DISCLAIMS ALL WARRANTIES WITH REGARD TO THIS
SOFTWARE, INCLUDING ALL IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS, IN NO
EVENT SHALL STICHTING MATHEMATISCH CENTRUM BE LIABLE FOR ANY SPECIAL, INDIRECT
OR CONSEQUENTIAL DAMAGES OR ANY DAMAGES WHATSOEVER RESULTING FROM LOSS OF USE,
DATA OR PROFITS, WHETHER IN AN ACTION OF CONTRACT, NEGLIGENCE OR OTHER TORTIOUS
ACTION, ARISING OUT OF OR IN CONNECTION WITH THE USE OR PERFORMANCE OF THIS
SOFTWARE.
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C.2.5 Fj® PYTHON 3.13.0rc2 [FEA 4 FFEiEHY ZERO-CLAUSE BSD %4

Permission to use, copy, modify, and/or distribute this software for any
purpose with or without fee is hereby granted.

THE SOFTWARE IS PROVIDED "AS IS" AND THE AUTHOR DISCLAIMS ALL WARRANTIES WITH
REGARD TO THIS SOFTWARE INCLUDING ALL IMPLIED WARRANTIES OF MERCHANTABILITY
AND FITNESS. IN NO EVENT SHALL THE AUTHOR BE LIABLE FOR ANY SPECIAL, DIRECT,
INDIRECT, OR CONSEQUENTIAL DAMAGES OR ANY DAMAGES WHATSOEVER RESULTING FROM
LOSS OF USE, DATA OR PROFITS, WHETHER IN AN ACTION OF CONTRACT, NEGLIGENCE OR
OTHER TORTIOUS ACTION, ARISING OUT OF OR IN CONNECTION WITH THE USE OR
PERFORMANCE OF THIS SOFTWARE.

C.3 (I B RS A1 18 B Bt
AR (AR SRR BEHE SRS L, 50 AE Python SEIEALA rh )y 4 = )y W

C.3.1 Mersenne Twister

random &1 JE N _random C 4% 7o 2 =X A & T LA http://www.math.sci.hiroshima-u.ac.jp/~m-mat/MT/
MT2002/emt19937ar.html [ F#(EIFEEBEAFE . AN 2R ERA TR s 5 R -

A C-program for MT19937, with initialization improved 2002/1/26.
Coded by Takuji Nishimura and Makoto Matsumoto.

Before using, initialize the state by using init_genrand (seed)
or init_by_array(init_key, key_length).

Copyright (C) 1997 - 2002, Makoto Matsumoto and Takuji Nishimura,
All rights reserved.

Redistribution and use in source and binary forms, with or without
modification, are permitted provided that the following conditions
are met:

1. Redistributions of source code must retain the above copyright
notice, this list of conditions and the following disclaimer.

2. Redistributions in binary form must reproduce the above copyright
notice, this list of conditions and the following disclaimer in the
documentation and/or other materials provided with the distribution.

3. The names of its contributors may not be used to endorse or promote
products derived from this software without specific prior written
permission.

THIS SOFTWARE IS PROVIDED BY THE COPYRIGHT HOLDERS AND CONTRIBUTORS

"AS IS" AND ANY EXPRESS OR IMPLIED WARRANTIES, INCLUDING, BUT NOT

LIMITED TO, THE IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS FOR

A PARTICULAR PURPOSE ARE DISCLAIMED. IN NO EVENT SHALL THE COPYRIGHT OWNER OR
CONTRIBUTORS BE LIABLE FOR ANY DIRECT, INDIRECT, INCIDENTAL, SPECIAL,
EXEMPLARY, OR CONSEQUENTIAL DAMAGES (INCLUDING, BUT NOT LIMITED TO,
PROCUREMENT OF SUBSTITUTE GOODS OR SERVICES; LOSS OF USE, DATA, OR

BHT—3D
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PROFITS; OR BUSINESS INTERRUPTION) HOWEVER CAUSED AND ON ANY THEORY OF
LIABILITY, WHETHER IN CONTRACT, STRICT LIABILITY, OR TORT (INCLUDING
NEGLIGENCE OR OTHERWISE) ARISING IN ANY WAY OUT OF THE USE OF THIS
SOFTWARE, EVEN IF ADVISED OF THE POSSIBILITY OF SUCH DAMAGE.

Any feedback is very welcome.
http://www.math.sci.hiroshima-u.ac.jp/~m-mat/MT/emt.html
email: m-mat @ math.sci.hiroshima-u.ac.jp (remove space)

C.3.2 Sockets

socket fAHMH ] getaddrinfo () fl getnameinfo () K=, Eff: WIDE EZ (https://www.wide.ad.jp/)
(B, AN ) SR 8 Pl i -

Copyright (C) 1995, 1996, 1997, and 1998 WIDE Project.
All rights reserved.

Redistribution and use in source and binary forms, with or without

modification, are permitted provided that the following conditions

are met:

1. Redistributions of source code must retain the above copyright
notice, this list of conditions and the following disclaimer.

2. Redistributions in binary form must reproduce the above copyright
notice, this list of conditions and the following disclaimer in the
documentation and/or other materials provided with the distribution.

3. Neither the name of the project nor the names of its contributors
may be used to endorse or promote products derived from this software
without specific prior written permission.

THIS SOFTWARE IS PROVIDED BY THE PROJECT AND CONTRIBUTORS ' "AS IS'' AND
ANY EXPRESS OR IMPLIED WARRANTIES, INCLUDING, BUT NOT LIMITED TO, THE
IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS FOR A PARTICULAR PURPOSE
ARE DISCLAIMED. 1IN NO EVENT SHALL THE PROJECT OR CONTRIBUTORS BE LIABLE
FOR ANY DIRECT, INDIRECT, INCIDENTAL, SPECIAL, EXEMPLARY, OR CONSEQUENTIAL
DAMAGES (INCLUDING, BUT NOT LIMITED TO, PROCUREMENT OF SUBSTITUTE GOODS

OR SERVICES; LOSS OF USE, DATA, OR PROFITS; OR BUSINESS INTERRUPTION)
HOWEVER CAUSED AND ON ANY THEORY OF LIABILITY, WHETHER IN CONTRACT, STRICT
LIABILITY, OR TORT (INCLUDING NEGLIGENCE OR OTHERWISE) ARISING IN ANY WAY
OUT OF THE USE OF THIS SOFTWARE, EVEN IF ADVISED OF THE POSSIBILITY OF
SUCH DAMAGE.

C.3.3 FEF# socket fRFE

test.support.asynchat fl test.support.asyncore FAA SN :

Copyright 1996 by Sam Rushing
All Rights Reserved

Permission to use, copy, modify, and distribute this software and
its documentation for any purpose and without fee is hereby
granted, provided that the above copyright notice appear in all

BT 1)
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copies and that both that copyright notice and this permission
notice appear in supporting documentation, and that the name of Sam
Rushing not be used in advertising or publicity pertaining to
distribution of the software without specific, written prior
permission.

SAM RUSHING DISCLAIMS ALL WARRANTIES WITH REGARD TO THIS SOFTWARE,
INCLUDING ALL IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS, IN
NO EVENT SHALL SAM RUSHING BE LIABLE FOR ANY SPECIAL, INDIRECT OR
CONSEQUENTIAL DAMAGES OR ANY DAMAGES WHATSOEVER RESULTING FROM LOSS
OF USE, DATA OR PROFITS, WHETHER IN AN ACTION OF CONTRACT,
NEGLIGENCE OR OTHER TORTIOUS ACTION, ARISING OUT OF OR IN
CONNECTION WITH THE USE OR PERFORMANCE OF THIS SOFTWARE.

(M L—H)

C.3.4 Cookie &1

http.cookies B & AT EEH:

Copyright 2000 by Timothy O'Malley <timo@alum.mit.edu>
All Rights Reserved

Permission to use, copy, modify, and distribute this software

and its documentation for any purpose and without fee is hereby
granted, provided that the above copyright notice appear in all
copies and that both that copyright notice and this permission
notice appear in supporting documentation, and that the name of
Timothy O'Malley not be used in advertising or publicity

pertaining to distribution of the software without specific, written
prior permission.

Timothy O'Malley DISCLAIMS ALL WARRANTIES WITH REGARD TO THIS
SOFTWARE, INCLUDING ALL IMPLIED WARRANTIES OF MERCHANTABILITY
AND FITNESS, IN NO EVENT SHALL Timothy O'Malley BE LIABLE FOR
ANY SPECIAL, INDIRECT OR CONSEQUENTIAL DAMAGES OR ANY DAMAGES
WHATSOEVER RESULTING FROM LOSS OF USE, DATA OR PROFITS,
WHETHER IN AN ACTION OF CONTRACT, NEGLIGENCE OR OTHER TORTIOUS
ACTION, ARISING OUT OF OR IN CONNECTION WITH THE USE OR
PERFORMANCE OF THIS SOFTWARE.

C.3.5 #ifTiE
trace B AL S AR R

portions copyright 2001, Autonomous Zones Industries, Inc., all rights...

err... reserved and offered to the public under the terms of the
Python 2.2 license.

Author: Zooko O'Whielacronx

http://zooko.com/

mailto:zooko@zooko.com

Copyright 2000, Mojam Media, Inc., all rights reserved.
Author: Skip Montanaro

BT 1)
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Copyright 1999, Bioreason, Inc., all rights reserved.
Author: Andrew Dalke

Copyright 1995-1997, Automatrix, Inc., all rights reserved.
Author: Skip Montanaro

Copyright 1991-1995, Stichting Mathematisch Centrum, all rights reserved.

Permission to use, copy, modify, and distribute this Python software and
its associated documentation for any purpose without fee is hereby
granted, provided that the above copyright notice appears in all copies,
and that both that copyright notice and this permission notice appear in
supporting documentation, and that the name of neither Automatrix,
Bioreason or Mojam Media be used in advertising or publicity pertaining to
distribution of the software without specific, written prior permission.

C.3.6 UUencode B UUdecode &FH=

The uu codec contains the following notice:

Copyright 1994 by Lance Ellinghouse
Cathedral City, California Republic, United States of America.

All Rights Reserved
Permission to use, copy, modify, and distribute this software and its
documentation for any purpose and without fee is hereby granted,
provided that the above copyright notice appear in all copies and that
both that copyright notice and this permission notice appear in
supporting documentation, and that the name of Lance Ellinghouse
not be used in advertising or publicity pertaining to distribution
of the software without specific, written prior permission.
LANCE ELLINGHOUSE DISCLAIMS ALL WARRANTIES WITH REGARD TO
THIS SOFTWARE, INCLUDING ALL IMPLIED WARRANTIES OF MERCHANTABILITY AND
FITNESS, IN NO EVENT SHALL LANCE ELLINGHOUSE CENTRUM BE LIABLE
FOR ANY SPECIAL, INDIRECT OR CONSEQUENTIAL DAMAGES OR ANY DAMAGES
WHATSOEVER RESULTING FROM LOSS OF USE, DATA OR PROFITS, WHETHER IN AN
ACTION OF CONTRACT, NEGLIGENCE OR OTHER TORTIOUS ACTION, ARISING OUT
OF OR IN CONNECTION WITH THE USE OR PERFORMANCE OF THIS SOFTWARE.

Modified by Jack Jansen, CWI, July 1995:

— Use binascii module to do the actual line-by-line conversion
between ascii and binary. This results in a 1000-fold speedup. The C
version is still 5 times faster, though.

- Arguments more compliant with Python standard
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C.3.7 XML &2 gy

xmlrpc.client FEAHAE DA EY:

The XML-RPC client interface is

Copyright (c) 1999-2002 by Secret Labs AB
Copyright (c) 1999-2002 by Fredrik Lundh

By obtaining, using, and/or copying this software and/or its
associated documentation, you agree that you have read, understood,
and will comply with the following terms and conditions:

Permission to use, copy, modify, and distribute this software and
its associated documentation for any purpose and without fee is
hereby granted, provided that the above copyright notice appears in
all copies, and that both that copyright notice and this permission
notice appear in supporting documentation, and that the name of
Secret Labs AB or the author not be used in advertising or publicity
pertaining to distribution of the software without specific, written
prior permission.

SECRET LABS AB AND THE AUTHOR DISCLAIMS ALL WARRANTIES WITH REGARD
TO THIS SOFTWARE, INCLUDING ALL IMPLIED WARRANTIES OF MERCHANT-
ABILITY AND FITNESS. IN NO EVENT SHALL SECRET LABS AB OR THE AUTHOR
BE LIABLE FOR ANY SPECIAL, INDIRECT OR CONSEQUENTIAL DAMAGES OR ANY
DAMAGES WHATSOEVER RESULTING FROM LOSS OF USE, DATA OR PROFITS,
WHETHER IN AN ACTION OF CONTRACT, NEGLIGENCE OR OTHER TORTIOUS
ACTION, ARISING OUT OF OR IN CONNECTION WITH THE USE OR PERFORMANCE
OF THIS SOFTWARE.

C.3.8 test_epoll

test.test_epoll FAH S VATE:

Copyright (c) 2001-2006 Twisted Matrix Laboratories.

Permission is hereby granted, free of charge, to any person obtaining
a copy of this software and associated documentation files (the
"Software"), to deal in the Software without restriction, including
without limitation the rights to use, copy, modify, merge, publish,
distribute, sublicense, and/or sell copies of the Software, and to
permit persons to whom the Software is furnished to do so, subject to
the following conditions:

The above copyright notice and this permission notice shall be
included in all copies or substantial portions of the Software.

THE SOFTWARE IS PROVIDED "AS IS", WITHOUT WARRANTY OF ANY KIND,
EXPRESS OR IMPLIED, INCLUDING BUT NOT LIMITED TO THE WARRANTIES OF
MERCHANTABILITY, FITNESS FOR A PARTICULAR PURPOSE AND

NONINFRINGEMENT. IN NO EVENT SHALL THE AUTHORS OR COPYRIGHT HOLDERS BE
LIABLE FOR ANY CLAIM, DAMAGES OR OTHER LIABILITY, WHETHER IN AN ACTION
OF CONTRACT, TORT OR OTHERWISE, ARISING FROM, OUT OF OR IN CONNECTION
WITH THE SOFTWARE OR THE USE OR OTHER DEALINGS IN THE SOFTWARE.
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C.3.9 Select kqueue

select HAIEY kqueue 71l & DA T I :

Copyright (c) 2000 Doug White, 2006 James Knight, 2007 Christian Heimes
All rights reserved.

Redistribution and use in source and binary forms, with or without

modification, are permitted provided that the following conditions

are met:

1. Redistributions of source code must retain the above copyright
notice, this list of conditions and the following disclaimer.

2. Redistributions in binary form must reproduce the above copyright
notice, this list of conditions and the following disclaimer in the
documentation and/or other materials provided with the distribution.

THIS SOFTWARE IS PROVIDED BY THE AUTHOR AND CONTRIBUTORS " 'AS IS'' AND

ANY EXPRESS OR IMPLIED WARRANTIES, INCLUDING, BUT NOT LIMITED TO, THE
IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS FOR A PARTICULAR PURPOSE
ARE DISCLAIMED. IN NO EVENT SHALL THE AUTHOR OR CONTRIBUTORS BE LIABLE
FOR ANY DIRECT, INDIRECT, INCIDENTAL, SPECIAL, EXEMPLARY, OR CONSEQUENTIAL
DAMAGES (INCLUDING, BUT NOT LIMITED TO, PROCUREMENT OF SUBSTITUTE GOODS

OR SERVICES; LOSS OF USE, DATA, OR PROFITS; OR BUSINESS INTERRUPTION)
HOWEVER CAUSED AND ON ANY THEORY OF LIABILITY, WHETHER IN CONTRACT, STRICT
LIABILITY, OR TORT (INCLUDING NEGLIGENCE OR OTHERWISE) ARISING IN ANY WAY
OUT OF THE USE OF THIS SOFTWARE, EVEN IF ADVISED OF THE POSSIBILITY OF
SUCH DAMAGE.

C.3.10 SipHash24

Python/pyhash. c %17 Marek Majkowski’ %L Dan Bernstein [/ SipHash24 {2 EE. BEEPAT
BN -

<MIT License>
Copyright (c) 2013 Marek Majkowski <marek@popcount.org>

Permission is hereby granted, free of charge, to any person obtaining a copy
of this software and associated documentation files (the "Software"), to deal
in the Software without restriction, including without limitation the rights
to use, copy, modify, merge, publish, distribute, sublicense, and/or sell
copies of the Software, and to permit persons to whom the Software is
furnished to do so, subject to the following conditions:

The above copyright notice and this permission notice shall be included in
all copies or substantial portions of the Software.
</MIT License>

Original location:
https://github.com/majek/csiphash/

Solution inspired by code from:
Samuel Neves (supercop/crypto_auth/siphash24/1ittle)
djb (supercop/crypto_auth/siphash24/little2)
Jean-Philippe Aumasson (https://131002.net/siphash/siphash24.c)
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C.3.11 strtod Ed dtoa

Python/dtoa.c HEZ42ME T C 1y dtoa Hl strtod pR, FIME C 1 8K B2 I B 0R 7 e HAHBEED . %A
L2474 3 David M. Gay Z7RIZHEZE, B3 B0 DA https://web.archive.org/web/20220517033456/http:
/Iwww.netlib.org/fp/dtoa.c T, #2009 4E 3 H 16 H T2 GRS 240 & DA MR S e ] -

/***********'k****************************************************

*

* The author of this software is David M. Gay.

Copyright (c) 1991, 2000, 2001 by Lucent Technologies.

E

Permission to use, copy, modify, and distribute this software for any
purpose without fee is hereby granted, provided that this entire notice
is included in all copies of any software which is or includes a copy
or modification of this software and in all copies of the supporting
documentation for such software.

E O

E I

THIS SOFTWARE IS BEING PROVIDED "AS IS", WITHOUT ANY EXPRESS OR IMPLIED
WARRANTY. IN PARTICULAR, NEITHER THE AUTHOR NOR LUCENT MAKES ANY
REPRESENTATION OR WARRANTY OF ANY KIND CONCERNING THE MERCHANTABILITY

* OF THIS SOFTWARE OR ITS FITNESS FOR ANY PARTICULAR PURPOSE.
*

E O

*************************~k***********~k*************************/

C.3.12 OpenSSL

The modules hashlib, posix and ssl use the OpenSSL library for added performance if made available by the
operating system. Additionally, the Windows and macOS installers for Python may include a copy of the OpenSSL
libraries, so we include a copy of the OpenSSL license here. For the OpenSSL 3.0 release, and later releases derived
from that, the Apache License v2 applies:

Apache License
Version 2.0, January 2004
https://www.apache.org/licenses/

TERMS AND CONDITIONS FOR USE, REPRODUCTION, AND DISTRIBUTION
1. Definitions.

"License" shall mean the terms and conditions for use, reproduction,
and distribution as defined by Sections 1 through 9 of this document.

"Licensor" shall mean the copyright owner or entity authorized by
the copyright owner that is granting the License.

"Legal Entity" shall mean the union of the acting entity and all
other entities that control, are controlled by, or are under common
control with that entity. For the purposes of this definition,
"control" means (i) the power, direct or indirect, to cause the
direction or management of such entity, whether by contract or
otherwise, or (ii) ownership of fifty percent (50%) or more of the
outstanding shares, or (iii) beneficial ownership of such entity.

"You" (or "Your") shall mean an individual or Legal Entity

BHT—3D
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exercising permissions granted by this License.

"Source" form shall mean the preferred form for making modifications,
including but not limited to software source code, documentation
source, and configuration files.

"Object" form shall mean any form resulting from mechanical
transformation or translation of a Source form, including but
not limited to compiled object code, generated documentation,
and conversions to other media types.

"Work" shall mean the work of authorship, whether in Source or
Object form, made available under the License, as indicated by a
copyright notice that is included in or attached to the work

(an example is provided in the Appendix below) .

"Derivative Works" shall mean any work, whether in Source or Object
form, that is based on (or derived from) the Work and for which the
editorial revisions, annotations, elaborations, or other modifications
represent, as a whole, an original work of authorship. For the purposes
of this License, Derivative Works shall not include works that remain
separable from, or merely link (or bind by name) to the interfaces of,
the Work and Derivative Works thereof.

"Contribution" shall mean any work of authorship, including

the original version of the Work and any modifications or additions

to that Work or Derivative Works thereof, that is intentionally
submitted to Licensor for inclusion in the Work by the copyright owner
or by an individual or Legal Entity authorized to submit on behalf of
the copyright owner. For the purposes of this definition, "submitted"
means any form of electronic, verbal, or written communication sent

to the Licensor or its representatives, including but not limited to
communication on electronic mailing lists, source code control systems,
and issue tracking systems that are managed by, or on behalf of, the
Licensor for the purpose of discussing and improving the Work, but
excluding communication that is conspicuously marked or otherwise
designated in writing by the copyright owner as "Not a Contribution."

"Contributor" shall mean Licensor and any individual or Legal Entity
on behalf of whom a Contribution has been received by Licensor and
subsequently incorporated within the Work.

2. Grant of Copyright License. Subject to the terms and conditions of
this License, each Contributor hereby grants to You a perpetual,
worldwide, non-exclusive, no-charge, royalty-free, irrevocable
copyright license to reproduce, prepare Derivative Works of,
publicly display, publicly perform, sublicense, and distribute the
Work and such Derivative Works in Source or Object form.

3. Grant of Patent License. Subject to the terms and conditions of
this License, each Contributor hereby grants to You a perpetual,
worldwide, non-exclusive, no-charge, royalty-free, irrevocable
(except as stated in this section) patent license to make, have made,
use, offer to sell, sell, import, and otherwise transfer the Work,
where such license applies only to those patent claims licensable
by such Contributor that are necessarily infringed by their
Contribution(s) alone or by combination of their Contribution (s)

(BT —1)
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with the Work to which such Contribution(s) was submitted. If You
institute patent litigation against any entity (including a
cross—claim or counterclaim in a lawsuit) alleging that the Work
or a Contribution incorporated within the Work constitutes direct
or contributory patent infringement, then any patent licenses
granted to You under this License for that Work shall terminate
as of the date such litigation is filed.

4. Redistribution. You may reproduce and distribute copies of the
Work or Derivative Works thereof in any medium, with or without
modifications, and in Source or Object form, provided that You
meet the following conditions:

(a) You must give any other recipients of the Work or
Derivative Works a copy of this License; and

(b) You must cause any modified files to carry prominent notices
stating that You changed the files; and

(c) You must retain, in the Source form of any Derivative Works
that You distribute, all copyright, patent, trademark, and
attribution notices from the Source form of the Work,
excluding those notices that do not pertain to any part of
the Derivative Works; and

(d) If the Work includes a "NOTICE" text file as part of its
distribution, then any Derivative Works that You distribute must
include a readable copy of the attribution notices contained
within such NOTICE file, excluding those notices that do not
pertain to any part of the Derivative Works, in at least one
of the following places: within a NOTICE text file distributed
as part of the Derivative Works; within the Source form or
documentation, if provided along with the Derivative Works; or,
within a display generated by the Derivative Works, if and
wherever such third-party notices normally appear. The contents
of the NOTICE file are for informational purposes only and
do not modify the License. You may add Your own attribution
notices within Derivative Works that You distribute, alongside
or as an addendum to the NOTICE text from the Work, provided
that such additional attribution notices cannot be construed
as modifying the License.

You may add Your own copyright statement to Your modifications and
may provide additional or different license terms and conditions
for use, reproduction, or distribution of Your modifications, or
for any such Derivative Works as a whole, provided Your use,
reproduction, and distribution of the Work otherwise complies with
the conditions stated in this License.

5. Submission of Contributions. Unless You explicitly state otherwise,
any Contribution intentionally submitted for inclusion in the Work
by You to the Licensor shall be under the terms and conditions of
this License, without any additional terms or conditions.
Notwithstanding the above, nothing herein shall supersede or modify
the terms of any separate license agreement you may have executed
with Licensor regarding such Contributions.

(BT —1)
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6. Trademarks. This License does not grant permission to use the trade
names, trademarks, service marks, or product names of the Licensor,
except as required for reasonable and customary use in describing the
origin of the Work and reproducing the content of the NOTICE file.

7. Disclaimer of Warranty. Unless required by applicable law or
agreed to in writing, Licensor provides the Work (and each
Contributor provides its Contributions) on an "AS IS" BASIS,
WITHOUT WARRANTIES OR CONDITIONS OF ANY KIND, either express or
implied, including, without limitation, any warranties or conditions
of TITLE, NON-INFRINGEMENT, MERCHANTABILITY, or FITNESS FOR A
PARTICULAR PURPOSE. You are solely responsible for determining the
appropriateness of using or redistributing the Work and assume any
risks associated with Your exercise of permissions under this License.

8. Limitation of Liability. In no event and under no legal theory,
whether in tort (including negligence), contract, or otherwise,
unless required by applicable law (such as deliberate and grossly
negligent acts) or agreed to in writing, shall any Contributor be
liable to You for damages, including any direct, indirect, special,
incidental, or consequential damages of any character arising as a
result of this License or out of the use or inability to use the
Work (including but not limited to damages for loss of goodwill,
work stoppage, computer failure or malfunction, or any and all
other commercial damages or losses), even if such Contributor
has been advised of the possibility of such damages.

9. Accepting Warranty or Additional Liability. While redistributing
the Work or Derivative Works thereof, You may choose to offer,
and charge a fee for, acceptance of support, warranty, indemnity,
or other liability obligations and/or rights consistent with this
License. However, in accepting such obligations, You may act only
on Your own behalf and on Your sole responsibility, not on behalf
of any other Contributor, and only if You agree to indemnify,
defend, and hold each Contributor harmless for any liability
incurred by, or claims asserted against, such Contributor by reason
of your accepting any such warranty or additional liability.

END OF TERMS AND CONDITIONS

C.3.13 expat

BRARTEEE pyexpat M EUEE —-with-system-expat, T H—MES expat UG HSHFH]
AR

Copyright (c) 1998, 1999, 2000 Thai Open Source Software Center Ltd
and Clark Cooper

Permission is hereby granted, free of charge, to any person obtaining
a copy of this software and associated documentation files (the
"Software"), to deal in the Software without restriction, including
without limitation the rights to use, copy, modify, merge, publish,
distribute, sublicense, and/or sell copies of the Software, and to
permit persons to whom the Software is furnished to do so, subject to
the following conditions:

BT 1)
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The above copyright notice and this permission notice shall be included
in all copies or substantial portions of the Software.

THE SOFTWARE IS PROVIDED "AS IS", WITHOUT WARRANTY OF ANY KIND,
EXPRESS OR IMPLIED, INCLUDING BUT NOT LIMITED TO THE WARRANTIES OF
MERCHANTABILITY, FITNESS FOR A PARTICULAR PURPOSE AND NONINFRINGEMENT.
IN NO EVENT SHALL THE AUTHORS OR COPYRIGHT HOLDERS BE LIABLE FOR ANY
CLAIM, DAMAGES OR OTHER LIABILITY, WHETHER IN AN ACTION OF CONTRACT,
TORT OR OTHERWISE, ARISING FROM, OUT OF OR IN CONNECTION WITH THE
SOFTWARE OR THE USE OR OTHER DEALINGS IN THE SOFTWARE.

C.3.14 libffi

BRAE{E#E _ctypes BALK T _ctypes HABANFREE --with-system-1ibffi, FHAIRZHETEH
—fHEE; Tibfh J5 4R A% i A e

Copyright (c) 1996-2008 Red Hat, Inc and others.

Permission is hereby granted, free of charge, to any person obtaining
a copy of this software and associated documentation files (the
‘'Software''), to deal in the Software without restriction, including
without limitation the rights to use, copy, modify, merge, publish,
distribute, sublicense, and/or sell copies of the Software, and to
permit persons to whom the Software is furnished to do so, subject to
the following conditions:

The above copyright notice and this permission notice shall be included
in all copies or substantial portions of the Software.

THE SOFTWARE IS PROVIDED " "AS IS'', WITHOUT WARRANTY OF ANY KIND,
EXPRESS OR IMPLIED, INCLUDING BUT NOT LIMITED TO THE WARRANTIES OF
MERCHANTABILITY, FITNESS FOR A PARTICULAR PURPOSE AND
NONINFRINGEMENT. IN NO EVENT SHALL THE AUTHORS OR COPYRIGHT
HOLDERS BE LIABLE FOR ANY CLAIM, DAMAGES OR OTHER LIABILITY,
WHETHER IN AN ACTION OF CONTRACT, TORT OR OTHERWISE, ARISING FROM,
OUT OF OR IN CONNECTION WITH THE SOFTWARE OR THE USE OR OTHER
DEALINGS IN THE SOFTWARE.

C.3.15 zlib

WERTE R G EHEN 0 2ib AR ABOR A R 2 B 2 1ib 9878, JRZd e & i —ME S 2dib LA %1 &
AR

Copyright (C) 1995-2011 Jean-loup Gailly and Mark Adler

This software is provided 'as—-is', without any express or implied
warranty. In no event will the authors be held liable for any damages
arising from the use of this software.

Permission is granted to anyone to use this software for any purpose,
including commercial applications, and to alter it and redistribute it
freely, subject to the following restrictions:

BT 1)
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1. The origin of this software must not be misrepresented; you must not
claim that you wrote the original software. If you use this software
in a product, an acknowledgment in the product documentation would be
appreciated but is not required.

2. Altered source versions must be plainly marked as such, and must not be
misrepresented as being the original software.

3. This notice may not be removed or altered from any source distribution.

Jean-loup Gailly Mark Adler
jloup@gzip.org madler@alumni.caltech.edu

C.3.16 cfuhash

tracemalloc {#i 1 3EEIZE (hash table) F{/E, DA cfuhash BZ2([FIRLAE:

Copyright (c) 2005 Don Owens
All rights reserved.

This code is released under the BSD license:

Redistribution and use in source and binary forms, with or without
modification, are permitted provided that the following conditions
are met:

* Redistributions of source code must retain the above copyright
notice, this list of conditions and the following disclaimer.

* Redistributions in binary form must reproduce the above
copyright notice, this list of conditions and the following
disclaimer in the documentation and/or other materials provided
with the distribution.

* Neither the name of the author nor the names of its
contributors may be used to endorse or promote products derived
from this software without specific prior written permission.

THIS SOFTWARE IS PROVIDED BY THE COPYRIGHT HOLDERS AND CONTRIBUTORS
"AS IS" AND ANY EXPRESS OR IMPLIED WARRANTIES, INCLUDING, BUT NOT
LIMITED TO, THE IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS
FOR A PARTICULAR PURPOSE ARE DISCLAIMED. IN NO EVENT SHALL THE
COPYRIGHT OWNER OR CONTRIBUTORS BE LIABLE FOR ANY DIRECT, INDIRECT,
INCIDENTAL, SPECIAL, EXEMPLARY, OR CONSEQUENTIAL DAMAGES
(INCLUDING, BUT NOT LIMITED TO, PROCUREMENT OF SUBSTITUTE GOODS OR
SERVICES; LOSS OF USE, DATA, OR PROFITS; OR BUSINESS INTERRUPTION)
HOWEVER CAUSED AND ON ANY THEORY OF LIABILITY, WHETHER IN CONTRACT,
STRICT LIABILITY, OR TORT (INCLUDING NEGLIGENCE OR OTHERWISE)
ARISING IN ANY WAY OUT OF THE USE OF THIS SOFTWARE, EVEN IF ADVISED
OF THE POSSIBILITY OF SUCH DAMAGE.
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C.3.17 libmpdec

AETE RS decimal fEAK T _decimal C IE#R BRI EF ——with-system-libmpdec, 7 HIlZHH
A& H-—(H[ES libmpdec bR =X 2 Y Il 48 A2 -

Copyright (c) 2008-2020 Stefan Krah. All rights reserved.

Redistribution and use in source and binary forms, with or without
modification, are permitted provided that the following conditions
are met:

1. Redistributions of source code must retain the above copyright
notice, this list of conditions and the following disclaimer.

2. Redistributions in binary form must reproduce the above copyright
notice, this list of conditions and the following disclaimer in the
documentation and/or other materials provided with the distribution.

THIS SOFTWARE IS PROVIDED BY THE AUTHOR AND CONTRIBUTORS "AS IS" AND

ANY EXPRESS OR IMPLIED WARRANTIES, INCLUDING, BUT NOT LIMITED TO, THE
IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS FOR A PARTICULAR PURPOSE
ARE DISCLAIMED. 1IN NO EVENT SHALL THE AUTHOR OR CONTRIBUTORS BE LIABLE
FOR ANY DIRECT, INDIRECT, INCIDENTAL, SPECIAL, EXEMPLARY, OR CONSEQUENTIAL
DAMAGES (INCLUDING, BUT NOT LIMITED TO, PROCUREMENT OF SUBSTITUTE GOODS

OR SERVICES; LOSS OF USE, DATA, OR PROFITS; OR BUSINESS INTERRUPTION)
HOWEVER CAUSED AND ON ANY THEORY OF LIABILITY, WHETHER IN CONTRACT, STRICT
LIABILITY, OR TORT (INCLUDING NEGLIGENCE OR OTHERWISE) ARISING IN ANY WAY
OUT OF THE USE OF THIS SOFTWARE, EVEN IF ADVISED OF THE POSSIBILITY OF
SUCH DAMAGE.

C.3.18 W3C C14N H|sXEH

test B H ) C14N 2.0 HIFEM: (Lib/test/xmltestdata/c14n-20/) 24 W3C 48uh https://www.
w3.org/TR/xml-c14n2-testcases/ Hiigzz, HZER 3-clause BSD 1% #i 2(F:

Copyright (c) 2013 W3C(R) (MIT, ERCIM, Keio, Beihang),
All Rights Reserved.

Redistribution and use in source and binary forms, with or without
modification, are permitted provided that the following conditions
are met:

* Redistributions of works must retain the original copyright notice,
this list of conditions and the following disclaimer.

* Redistributions in binary form must reproduce the original copyright
notice, this list of conditions and the following disclaimer in the
documentation and/or other materials provided with the distribution.

* Neither the name of the W3C nor the names of its contributors may be
used to endorse or promote products derived from this work without
specific prior written permission.

THIS SOFTWARE IS PROVIDED BY THE COPYRIGHT HOLDERS AND CONTRIBUTORS
"AS IS" AND ANY EXPRESS OR IMPLIED WARRANTIES, INCLUDING, BUT NOT
LIMITED TO, THE IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS FOR
A PARTICULAR PURPOSE ARE DISCLAIMED. IN NO EVENT SHALL THE COPYRIGHT
OWNER OR CONTRIBUTORS BE LIABLE FOR ANY DIRECT, INDIRECT, INCIDENTAL,
BT 1)
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SPECIAL, EXEMPLARY, OR CONSEQUENTIAL DAMAGES (INCLUDING, BUT NOT
LIMITED TO, PROCUREMENT OF SUBSTITUTE GOODS OR SERVICES; LOSS OF USE,
DATA, OR PROFITS; OR BUSINESS INTERRUPTION) HOWEVER CAUSED AND ON ANY
THEORY OF LIABILITY, WHETHER IN CONTRACT, STRICT LIABILITY, OR TORT
(INCLUDING NEGLIGENCE OR OTHERWISE) ARISING IN ANY WAY OUT OF THE USE
OF THIS SOFTWARE, EVEN IF ADVISED OF THE POSSIBILITY OF SUCH DAMAGE.

C.3.19 mimalloc

MIT License:

Copyright (c) 2018-2021 Microsoft Corporation, Daan Leijen

Permission is hereby granted, free of charge, to any person obtaining a copy
of this software and associated documentation files (the "Software"), to deal
in the Software without restriction, including without limitation the rights
to use, copy, modify, merge, publish, distribute, sublicense, and/or sell
copies of the Software, and to permit persons to whom the Software is
furnished to do so, subject to the following conditions:

The above copyright notice and this permission notice shall be included in all
copies or substantial portions of the Software.

THE SOFTWARE IS PROVIDED "AS IS", WITHOUT WARRANTY OF ANY KIND, EXPRESS OR
IMPLIED, INCLUDING BUT NOT LIMITED TO THE WARRANTIES OF MERCHANTABILITY,
FITNESS FOR A PARTICULAR PURPOSE AND NONINFRINGEMENT. IN NO EVENT SHALL THE
AUTHORS OR COPYRIGHT HOLDERS BE LIABLE FOR ANY CLAIM, DAMAGES OR OTHER
LIABILITY, WHETHER IN AN ACTION OF CONTRACT, TORT OR OTHERWISE, ARISING FROM,
OUT OF OR IN CONNECTION WITH THE SOFTWARE OR THE USE OR OTHER DEALINGS IN THE
SOFTWARE.

C.3.20 asyncio

asyncio BALHHHEIZZHE uvloop 0.16 HrffEN#2R, HER MIT ZHEACH(E):

Copyright (c) 2015-2021 MagicStack Inc. http://magic.io

Permission is hereby granted, free of charge, to any person obtaining
a copy of this software and associated documentation files (the
"Software"), to deal in the Software without restriction, including
without limitation the rights to use, copy, modify, merge, publish,
distribute, sublicense, and/or sell copies of the Software, and to
permit persons to whom the Software is furnished to do so, subject to
the following conditions:

The above copyright notice and this permission notice shall be
included in all copies or substantial portions of the Software.

THE SOFTWARE IS PROVIDED "AS IS", WITHOUT WARRANTY OF ANY KIND,
EXPRESS OR IMPLIED, INCLUDING BUT NOT LIMITED TO THE WARRANTIES OF
MERCHANTABILITY, FITNESS FOR A PARTICULAR PURPOSE AND

NONINFRINGEMENT. IN NO EVENT SHALL THE AUTHORS OR COPYRIGHT HOLDERS BE
LIABLE FOR ANY CLAIM, DAMAGES OR OTHER LIABILITY, WHETHER IN AN ACTION

BT 1)
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OF CONTRACT, TORT OR OTHERWISE, ARISING FROM, OUT OF OR IN CONNECTION
WITH THE SOFTWARE OR THE USE OR OTHER DEALINGS IN THE SOFTWARE.

C.3.21 Global Unbounded Sequences (GUS)

The file Python/gsbr.c is adapted from FreeBSD’s ”"Global Unbounded Sequences” safe memory reclamation
scheme in subr_smr.c. The file is distributed under the 2-Clause BSD License:

Copyright (c) 2019,2020 Jeffrey Roberson <jeff@FreeBSD.org>

Redistribution and use in source and binary forms, with or without

modification, are permitted provided that the following conditions

are met:

1. Redistributions of source code must retain the above copyright
notice unmodified, this list of conditions, and the following
disclaimer.

2. Redistributions in binary form must reproduce the above copyright
notice, this list of conditions and the following disclaimer in the
documentation and/or other materials provided with the distribution.

THIS SOFTWARE IS PROVIDED BY THE AUTHOR " "AS IS'' AND ANY EXPRESS OR
IMPLIED WARRANTIES, INCLUDING, BUT NOT LIMITED TO, THE IMPLIED WARRANTIES
OF MERCHANTABILITY AND FITNESS FOR A PARTICULAR PURPOSE ARE DISCLAIMED.
IN NO EVENT SHALL THE AUTHOR BE LIABLE FOR ANY DIRECT, INDIRECT,
INCIDENTAL, SPECIAL, EXEMPLARY, OR CONSEQUENTIAL DAMAGES (INCLUDING, BUT
NOT LIMITED TO, PROCUREMENT OF SUBSTITUTE GOODS OR SERVICES; LOSS OF USE,
DATA, OR PROFITS; OR BUSINESS INTERRUPTION) HOWEVER CAUSED AND ON ANY
THEORY OF LIABILITY, WHETHER IN CONTRACT, STRICT LIABILITY, OR TORT
(INCLUDING NEGLIGENCE OR OTHERWISE) ARISING IN ANY WAY OUT OF THE USE OF
THIS SOFTWARE, EVEN IF ADVISED OF THE POSSIBILITY OF SUCH DAMAGE.
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